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ABSTRACT

A method is presented to establish acoustic attenuation design
requirements through parametric trade studies using the subjective
noise unit of effective perceived noise leve! (EPNL}. Results abtained
from these studies are then used with an optimization procedure to
provide an acoustic lining configuration that is balanced with respect
to engine performance losses and lining attenuation characteristics.
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SUMMARY

An analysis plan was developed for design of acoustically treated nacelles for suppression of fan
generated noise from high bypass turbofan engines. The plan was followed in developing two
conceptual nacelle designs. The first was a flight nacelle for the NASA/General Electric quiet engine
typical of a 707/DC-8 class airplane installation. The quiet engine nacelle design was modified to a
design for the NASA Lewis quiet fan. Measured noise data from the NASA quiet fan were used for
acoustic design of both conceptual nacelles. This plan included a trade study to select lining
attenuation requirements which would provide a 10 EPNdB reduction in flyover noise.

The procedure developed includes a systematic variation of the far field acoustic spectra for each
component of the engine noise source and the corresponding change in PNL/EPNL associated with
the acoustic spectra variations. Results obtained from these studies are used together with an
optimization procedure to minimize the amount of acoustic treatment for a balanced acoustic
design that includes engine performance considerations. The design attenuation spectra established
in this manner were used to determine the lining characteristics best suited to satisfy the acoustic
design objective.
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1.0 INTRODUCTION

The FAA noise standards set forth in FAR Part 36 have led to the implementation of various
designs to reduce the noise being radiated from high bypass turbofan engines. One method of
achieving the noise reduction goal is through the design and installation of acoustic liners in the
inlet and fan exhaust duct of turbofan engines. This document summarizes one phase of a
systematic acoustic lining procedure that has been developed to ensure a reasonable lining design
configuration both with respect to acoustic performance and minimum engine performance
degradation. This design procedure was developed for and used to establish the attenuation
objectives for conceptual nacelle design of the NASA-Lewis QF-2 fan,

The acoustic attenuation design requirements or objectives can be established by a series of
PNL/EPNL parametric trade studies. Either test data or estimated values of the engine acoustic
signature together with airplane flight path information are used to compute a baseline (untreated)
EPNL value for a specific engine configuration. Through the use of a systematic incremental
reduction in the various noise components of the engine and computing the associated EPNL vatue,
a matrix of noise reduction values can be established. This matrix will define the various
combinations of acoustic attenuations that are required for each noise source to achieve a specific
noise reduction goal. A weighting function was used to minimize the total area of acoustic
treatment in the engine while meeting the desired EPNL objective. The weighting function related
attenuation to the treated area required to obtain that attenuation. By minimizing the sums of these
products, the total treated area can be optimized.

The procedure identifies attenuation requirements for inlet and fan duct linings prior to the actual
detail design and provides confidence that the acoustic attenuation objective can be obtained. In
addition, effects of component noise floors are considered and the effect of the acoustic treatment
on engine operational losses are held 1o a minimum. This procedure allows the engineer flexibility in
selecting the attenuated acoustic spectrum. This capability is desirable to respond to geometric
and/or manufacturing constraints.



2.0 TECHNICAL APPROACH

The basic elements used to provide an acoustic lining configuration that is balanced with respect to
engine performance losses and lining attenuation characteristics are outlined in Table |. The steps
identified in the flow chart are used to perform a systematic variation of the far field acoustic
signature. Each cycle provides one value in the EPNL matrix. Details of the individual analysis
elements are outlined in the following paragraphs.

The analysis begins with the identification of the baseline spectra for each component of the noise
source {Step 1). In this document, the total noise source is assumed to be a composite of
_the: (1} fan noise, (2) primary jet noise, (3) secondary jet noise, and (4) turbomachinery noise.

A reduction in Sound Pressure Level {SPL) of an acoustic spectrum is usually referred to as applying
attenuation to a baseline component spectra (Step 2). Each component attenuation spectra should
be representative of the expected reduction derived from either tests or analysis. The total
attenuated noise spectrum of the engine is the power sum of each of the individual attenuated noise
components.

The significance of a balanced acoustic design for a particular noise source is closely linked to the
‘moise floor’’ concept. Consider two noise components, the fan and jet noise of a turbofan engine.
If, at a given frequency, the fan noise has been attenuated to a level below that of the jet noise, then
subsequent reduction in the fan noise level will not result in a discernable lower overall noise level.
In this case, the noise floor has been established by the jet noise level.

The next step in evaluating the acoustic performance is to extrapolate the attenuated spectra to the
requested condition (Step 3). The form at which the input data is available may consist of a set of
1/3 octave data that is either measured or predicted on a polar radius around the noise source or at
a sideline distance. The output can be calculated at any one of the above conditions or flight
conditions simulating approach, takeoff, or level fly by.

The airplane flight characteristics and atmospheric environment are used to determine the projected
SPL spectra by accounting for factors such as the propagation time and distance, the atmospheric
attenuation corrections, directivity index and doppler shift.

The atmospheric attenuation corrections are the standard atmospheric absorption as a function of
distance, relative humidity, and temperature {(Reference 1) and the extra ground attenuation as a
function of elevation angle and distance (Reference 2).

The propagation distance is accounted for by the spherical divergence which takes the form of:
AdB = 20 log (Distance ratio between input and output condition)
The corrections due to the doppler shift effect are taken from Reference 3.

Differences in the number of engines between the input and projected condition are corrected by
using the relation

AdB =10 logg (number of engines) ?RECEDING PAGE BWK Ni
OT FILMEp



The relative jet velocity correction due to the forward airplane speed, outlined in Reference 4,
defines a frequency shift as

Primary jet velocity — farward airplane speed
Primary jet velocity under static condition

Frequency shift =

“The change in the sound pressure level {SPL} due to the relative jet velocity is expressed as
AdB = 80 logyq (Frequency shift)

The conversion from projected SPL values to subjective units is performed in Step 4. Each 1/3
octave SPL value is converted to the respective NOY unit. The details of this procedure can be
found in Reference 5.

The Perceived Noise Level (PNL)} is caiculated at each angle by using the relation {Reference 6).

PNL=40+333log;g NOY oy +.15 { £ NOY — NOY ...}

When spectral irregularities are present, the PNL value is adjusted to account for a tone correction
by applying the technique set forth in Reference 7.

The Effective Perceived Noise Level {EPNL) is calculated by integrating the time history of the tone
caorrected PN L as outlined in Reference 7.



3.0 ACOUSTIC TRADE STUDY

The noise abatement system for this program considered the placement of lining material in the
inlet and the fan duct. in the analyses, the total fan noise spectrum {Table 2) is treated as being a
composite of two independent noise sources. The inlet radiated noise controls the forward guadrant
{Table 3}, the fan duct radiated noise dominates the aft quadrant (Table 4).

The spectral Power Insertion Loss (PIL) characteristics of tuned single layer acoustic linings tend to
have a bell shaped curve about the tuned frequency. The PiL curve shape used for this acoustic
trade study, generated from fiow duct data, is shown in Figure 1. Segmented acoustic lining
configurations were considered for the inlet and fan duct. In one segment, the attenuation was
tuned to the fan fundamental frequency and the second segment was tuned to the second fan
harmonic. For convenience, the acoustic lining segments in the inlet are referred to as inlet
fundamental and inlet harmonic while the lining segments in the fan duct are referred to as fan
fundamental and fan harmonic. When the PiL curves of the fundamental and harmonic overlap each
other, algebraic addition was used to obtain the resultant Pil..

The attenuvated forward and aft fan noise spectrum was combined with jet noise and
turbomachinery noise components to form a composite polar spectrum, This spectrum and the
appropriate flight parameters were used to obtain an EPNL value.

The EPNL trade studies were conducted for typical takeoff and approach conditions with the
observer located at 3.5 n.m. from brake release and 1.0 n.m. from touchdown respectively, as
defined in FAR Part 36 (Reference 7). The takeoff and approach were simulated using the flight
conditions listed in Table 5. If the value of PNLT at the 10 dB down point is 90 PNdB or less,
Reference 7 allows the option of using a time interval between the initial and the final time value
for which PNLT equals 90 PNdB. This option was not used because it can give rise to discontinuities
when the maximum PNLT value approaches a value equal to or less than 90 PNdB.

The EPNL trade study calculations were accomplished by varying the four lining segment
characteristics: (1} inlet fundamental, {2} inlet harmonic, {3) fan fundamental, and (4) fan
harmonic, independently at successive values of 0, 5, 10, 20, and 30 dB for the peak value of
attenuation. In addition, for the takeoff simulation, primary jet noise attenuations were simulated
by applying a uniform attenuation factor to the jet SPL spectrum in increments of Q, 2.5, 5, 7.5,
and 10 dB. The approach condition was evaluated with and without the turbomachinery noise
component. Table 6 identifies the 8 EPNL trades presented in this document. Runs 1A and 2A
represent the baseline engine as simulated for approach and takeoff conditions. Runs 10A and 11A
have the primary jet and turbine noise components removed which would be representative of the
noise levels measured on a fan test configuration.

The data was plotted in terms of A EPNL versus inlet fundamental attenuation for constant fan
fundamental attenuations. These data reflect combinations of inlet and fan harmonic acoustic
treatment. For improved visibility, a cross plotting of the data was accomplished for constant
AEPNL levels of 5 and 10 EPNdB. Each graph depicts the variation of inlet fundamental
attenuation versus fan fundamental attenuation for different values of inlet harmonic attenuations
{Figures 2 and 3). In each case, the fan harmonic attenuation has a constant preassigned value.
Whenever a graph appears blank, this merely indicates that the 4 EPNL level cannot be achieved for
the attenuation conditions stated. Asterisks appearing within the tabulated data sets indicate that



the attenuation vaiue is outside the range of 0 to 30 dB. The "with tone’ notation in the graph
heading indicates that the standard tone correction was used as identified in FAR Part 36.



4.0 SELECTION OF DESIGN ATTENUATION SPECTRA

The EPNL trade study provides a data bank of A EPNL values for combinations of inlet and fan
duct attenuation levels tuned to the fundamental and harmonic biade passage frequency of the fan.
In view of the large amount of data that can be generated to evaluate various combinations of
attenuation levels to satisfy specific design goals, a systematic method was developed to evaluate the
EPNL trade study results. This method uses weighting functions that are applied to the individual
attenuation levels, such that the summation of these functions are proportional to the total acoustic
treatment area.

A four-dimensional interpolation using the A EPNL data bank was performed to identify each
attenuation spectra which gave a 10 EPNdB reduction at takeoff and approach. The results of the
interpolation showed that a great number of different spectra satisfied the acoustic design criteria.
The selection of the optimum spectra, based on minimum treated area was accomplished by using a
lining optimization procedure described in Reference 8, which is based on maximizing the
attenuation of a *“’pink’’ noise source, This source has a constant SPL for one octave bandwidth and
is zero elsewhere. Figures 4 and 5 show results of this optimization procedure for inlet and exhaust
Mach numbers of .4 as a function of Hf/c, where H is the duct height between the lined walls, f is
the frequency, and ¢ is the speed of sound. The results presented are attenuation level for a one
octave attenuation bandwidth versus the ratio of the lining length, L, to duct height, H. The ratio of
duct length to height is proportional to the ratic of treated area to flow area in an annular duct with
all surfaces lined.

The curves of Figures 4 and 5 were approximated by an equation of the following form:

Treated Area
¢ (Flow Area ' =C 4 ¢B5/3

Figure 6 compares the theoretical and empirical curves for Hf/c = 1.0 when the inlet and exhaust
Mach numbers are .4. The constant C depends on the value of Hf/c and the flow condition in the
duct {j.e., Mach number and direction of flow relative to the noise source). The value of the
constant increases with Hf/¢. For example, at an exhaust Mach number of .4, the constant increases
by a factor of 1.75 as Hf/c is doubled. At an inlet Mach number of .4, the constant increases a
factor of 1.6 as Hf/c is doubled. The following table compares relative values of the proportionality
constant as a function of Hf/¢c and duct flow condition.

Hf/c Inlet Mach Exhaust
No.=0.4 Mach No. = 0.4
1 0.455 1.0*
2 0.73 1.76

*Reference Value

The relative values of the constants listed above are proportional to the theoretical treated area
required to obtain a given level of suppression, assuming equivalent flow areas in the inlet and
exhaust ducts. The results for Hf/c = 1 show the increased efficiency of inlet linings compared to
fan duct tinings, which is theoretically predicted assuming no velocity gradients in the ducts. This



magnitude of increased efficiency had not been observed in flow duct tests of linings conducted
prior to this study. Consequently, the effectiveness of inlet and fan duct linings were assumed equal
for this study. Subsequently, it was discovered that if inlet linings are designed considering velocity
gradients, the lining effectiveness approaches the theoretical levels, (Reference 9).

The weighting function used to minimize treated area while achieving a given level of suppression
was

Treated Area 5/3 5/3 .
¢( Flow Area ) = (A dB¢yndamental * 16 4 charmonic) inlet
5/3
+ (AdBfundamental +1.756 A dBEé?lTIOI'IIC) fan duct.

The optimum lining configuration determined by the ¢ function satisfied the design objective
while minimizing the amount of treated area in the inlet and fan duct. Figure 7 shows the EPNL
reduction versus the optimum value of the weighting function ¢ . Each point on the curve
represents the inlet and fan duct attenuation spectra for minimum treated area. The resuits show
that the 10 EPNdB reduction goal can be achieved at the approach condition. However, the goal
cannot be achieved at takeoff without core jet suppression since the noise floor level is established
by the primary jet.

The attenuation reguirements for the approach condition were selected as those which gave a 10
EPNdAB reduction with the minimum value of the weighting function, ¢ . Figures 8 and 9 show the
attenuation requirements at approach for the inlet and fan duct, respectively. Takeoff attenuation
requirements were reduced to 7.5 EPNdB due to the presence of the noise floor controlled by the
primary jet. The requirements, based on minimum ¢ , are shown in Figures 10 and 11 for the inlet
and fan duct, respectively.



5.0 RESULTS

The airplane flyover noise prediction computer program (EPNL program} was developed to accept
individual noise component spectra. Each spectra defining the 1/3 octave SPL variation with
frequency and position. The acoustic characteristic of a turbofan engine was defined by four noise
components.

a. Noise due to the low pressure compressor rotation, usually referred to as “'Fan Noise” or
simply "'Fan."” ‘

b. Primary exhaust jet noise; Jet prim or Jet 1

c.  Secondary exhaust jet noise; Jet sec or Jet 2

d. Turbo machinery noise; Turb

The array defining the turbomachinery noise includes all other internally generated noise.

The computer program internally separates the fan into forward and aft radiated noise components
{fan fwd and fan aft). Equal power distribution is assumed at 90° with a rapidly decreasing
influence of the forward fan component in the aft quadrant and vice versa.

At this stage all the noise components are stored individually. Changes in the spectra due to noise
suppression technigques or due to different flight characteristics can be accounted for on a per
component basis. After all components bave been adjusted to match the simulated configuration
they are added together for flyover simulation calculations.

The acoustic data for the QF-2 fan was made available in the form of the combined fan and
secondary jet spectra at a polar distance of 100 feet. The primary jet noise spectra was ohtained at a
250 feet polar distance. Turbomachinery noise was only defined in a frequency region from 1,250
to 10,000 Hz and for angles from 100° to 130°. The above information and the data source are
identified in Table 7. The 1/3 octave spectra are listed in Tables 8 through 10.

All the data was subsequently standardized to a 200 feet polar arc distance at 59°F and 70%
relative humidity. Furthermore, a polar spectrum defining the secondary jet noise was generated to
accomplish the separation of the QF-2 fan and secondary jet noise. The modified data and the type
is identified in Table 11. The 1/3 octave spectra are listed in Tables 12 through 15.

The EPNL computer program was modified to include the option allowing either fan or combined
fan and secondary jet noise as basic component input.

A sample of the EPNL program output is shown in Tables 16 through 21 for a typical approach
condition. The details and explanation of the input code and data format is described in Appendix |
(EPNL program description). Table 17 lists the input spectra of the QF-2 fan and secondary jet
noise (Fan Jet 2), the primary jet noise (Jet Prim), and the secondary jet joise (Jet Sec). The fan
noise spectrum, which is calculated by subtracting the secondary jet noise from the QF-2 noise data,
is tabulated in Table 18 (Fan Base). The total jet noise (Jet Tot) is the sum of the primary and
secondary jet noise. The turbomachinery noise (Turb Base) was extrapolated to include all angles
{10° through 170°) and all frequencies {50 to 10,000 Hz) with an arbitrary lower noise limit of 10
dB. :

9



A sample of the trade study output is listed in Table 19. Each line represents the results of a
particular combination of inlet and/or fan duct attenuation. The notation at the head of Table 19 is
as follows:

Two columns each under “inlet” and ‘“fan duct’’ indicate the fundamental and harrnonic peak
attenuation value in dB. The number under “jet” is an identifier applicable to the jet noise
used. The next column contains the EPNL value. Next listed are airplane altitude at overhead,
airplane velocity, relative humidity, and temperature. The sideline and offset values are relative
to the FAR Part 36 measuring stations. The climb gradient is listed as “Garnma"”, while
“Alpha” is the airplane angle of attack relative to the fiight path.

The “duration” is the length of time of the flyover which is used in the EPNL calculation. The
“DEPNL" value is the change in EPNdB relative to the condition for no attenuation in the
inlet or the fan duct.

Appendix 7 contains the reduced data from the EPNL and PH! computer programs. The results

presented are for a 5 and 10 EPNdB noise reduction. The run identification numbers are listed in
Table 6. '

10



6.0 APPLICATIONS AND LIMITATIONS

The technigue outlined in this document can be applied to any turbofan engine installation whether
mounted on a test stand or on an airplane. A sufficiently detailed noise source description on a
narrow band or 1/3 octave band basis is desirable to conduct comprehensive EPNL trade studies. If
the SPL spectra is only available at a few angles and/or in octave band form, an EPNL trade study
should be limited to establishing preliminary design attenuation objectives.

The basic limitations in the computer program are the following:

1. A single airplane configuration can be analyzed during a fiyover. This implies a constant
power setting, climb gradient, angle of attack, and airplane velocity. Although this may
seem like a severe limitation, in actual flight the above parameters do not change very
drastically except in a cutback procedure during takeoff.

2. The attenuation is applied in equal amounts at all angles. Angular dependency is

neglected because sufficient data were not available to justify the use of a directivity
correction. However, inclusion of directivity patterns can easily be incorporated.

11



7.0 CONCLUSIONS AND RECOMMENDATIONS

A trade study based on EPNL level together with a program to minimize the acoustic treatment
required to achieve the attenuation goal is an economic and effective method to estimate lining
attenuation requirements for a bafanced design with respect to engine and acoustic performance. In
addition, the portion of the acoustic spectra where the attenuation goal can be achieved are
identified without spending an excessive amount of computer time and/or engineering manhours.

A common method of reducing aircraft noise is through the use of acoustic lining materials and
different nozzle configurations: however, there are other techniques which may satisfy a particular
requirerment. The cutback procedure was introduced to lower the noise level in populated areas
around the flight path. A proposed two-segmented approach profile can be examined for the same
reason. Changes in airplane configuration, such as different flap settings, have also been suggested as
possible candidates for an improved acoustic fiyover perforrnance. In view of these considerations, a
desirable extension of the present EPNL program would be a modification to account for changes in
power setting, engine spool down time, climb gradient, angle of attack, and airplane velocity.

PRECEDING PAGE BLANK NOT FILMED
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TABLEb
APPROACH AND TAKEOFF FLIGHT CONDITIONS

ROTOR FAA REF. ANGLE

SPEED POINT VELOCITY ALTITUDE CLIMB OF
CONDITION ~ {%} {N, MILE} {FT/SEC.) {(FT.) GRADIENT ATTACK
Approach 60 1 254 370 -3.0° 3.7°
Takeoff 90 35 317.44 1000 4.57° 7.6°
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TABLE 6
EPNL TRADE STUDY RUN IDENTIFICATION

EPN LEVEL
PRIMARY JET WITHOUT LININGS
RUN CONDITION TURBINE NOISE ATTENUATION (dB) (EPNdB)
1A Approach Yes 0 101.80
2A Takeoff No 0 103.02
5A Takeoff No 10 101.83
10A Takeoff No 101.70
11A Approach No 101.66
12A Takeoff No 2.5 102.56
13A Takeoff No 5.0 102.22
14A Takeoff No 7.5 101.98
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DATA

Fan + Jet 2
Jet

Turbomachinery

TABLE 7
INPUT DATA IDENTIFICATION

TYPE

100-ft. Polar
250-ft. Polar

370-ft. Sideline

.39

ORIGIN
NASA-Lewis
General Electric

General Electric
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TABLE 11
MODIFIED DATA IDENTIFICATION

DATA TYPE.

Fan + Jet 2 200-ft. Polar
Jet 1 200-ft. Polar
Jet 2 200-ft. Polar
Turbomachinery 200-ft. Polar
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PROGRAM DESCRIPTION

The object of this computer program is to use aircraft sound data to estimate the time pattern at
other hypothetical observer locations and convert the projected sound into subjective units. The
time history of an aircraft flyby is simulated using either stationary ground runup data, flyover data
measured at other than requested conditions, or predicted data. Acceptable input consists of
one-third octave band sound pressure levels (SPL) as a function of: (1) directivity angle at a
constant polar radius, or (2) directivity angte at a constant sideline distance. Since these input
spectra may be derived by other prediction methods, or may be actual test measurements, this
computer program will be useful in al! phases of aircraft development from preliminary design to
final test. Output consists of SPL spectra for both the input and projected conditions with the
resuits presented in terms of perceived noise level (PNL), tone corrected PNL (TCPNL), peak
TCPNL, effective perceived noise level (EPNL, as defined by the FAA), and overall sound pressure
level {OASPL).

The simulation technique consists of applying various corrections to the input SPL spectra to obtain
the projected SPL spectra. Corrections due to the following effects are determined by this program:
(1) spherical divergence, (2) atmospheric absorption, (3) extra ground attenuation, and
{4) number of engines. Also, the program has the options to determine: (1) doppler shift effects
and {2) tone corrected PNL and effective perceived noise level.

State-of-the-art techniques of sound calculation are incorporated in such a way that if the
calculation procedures change and become standardized, this program can be easily modified. The
basic idea is to control the correction effects by selection of the calculation techniques used. A
program user controls the selection of computation by means of an input control card which selects
the sequence of calculation subroutines. The subroutines are in a general form such that the
conditions supplied by input determine the value of the corrections to be applied. Variations in
noise characteristics might be achieved for example by considering doppler shift effects and extra
ground attenuation for one simulation and neglecting these effects for another simulation.

Input Data

The input data can consist of three basic types of noise spectra: (1) SPL measurements on a polar
arc around a stationary engine, (2) SPL measurements on a sideline parallel to the stationary
engine, and {3} SPL measurements at a given location during an aircraft flyby. All data inputting is
handled by the main program.

in discussing the input data, a set consists of the SPL measurements for one operating condition,
and a case consists of one to four sets of data. A computer run consists of an unlimited number of
cases and is terminated by an end-of-file card. This section of the report describes the data input
cards in the sequence necessary for proper program execution. Unless specified in the writeup, the
cards are needed only when indicated on the contro! card. A description of each storage array,
where the numbers in parenthesis denote the dimensions of the array, is presented in the section on
the main program.

Control Card

The first of each case must be a control card. Columns (1—-30) are 30 one-digit indicators which
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control the sequence of program execution and are stored in {MF (30)} in order. Columns (31—50)
are 10 two-digit indicators which also control the sequence of execution and are stored in {MN(10})
in order. Column (51) is an indicator for the number of engines to be considered. In the following
description of the indicators in Columns {1-50), blank values are considered as zeros and indicate
no special action is to be taken.

Column

(3)

(4)

(6);n

(9)
{10)
(11)
(16)
(17)

{18)

(19}
(20)

(21}

(22)
(24)

(25)

(26)

(27)

Description
(MF(3)} — For a value less than O, the program expects the SPL input as a function
of time. A value of 1 indicates one-quarter second input and a value of 2 indicates
one-half second input.

(MF{4)} — For a value of 4, the program expects polar angle input using a format
{F10., 12F5./10X, 12F5.}.

(MF{6)) — For any nonzero value, the program expects the SPL input as a function
of a constant polar distance. For a zero value and also a zero value in (MF(3)), the
program expects the SPL input as a function of a constant sideline distance.

(MF{8)} — For a zero value determine the pure tone correction.

{(MF(10)) — For a value of 1, apply engine shielding effect.

{(MF{11)) — For a value of 1, generate card output for EPNL trade study.

{MF({18)) — Generate the attenuation trades internally.

{MF{17}) — For a value of 1, omit the relative jet velocity correction.

{MF({18}) — For a value of 1, read a card which indicates the uniform jet suppression
value.

(MF(19)} — For a value of 1, use the short form printout.
{MF(20}} — For a value of 1, use the long form printout.

{(MF{21)} — For a value of 1, the SPLJE array is interpreted as the primary jet noise
spectrum.

{MF{22)) — For a value of 1, develop a footprint output.
(MF(24)) — For a value of 1, determine the doppler shift effect.

{(MF(25)) — For a value of 1, the SPL24 array is interpreted as the fan noise and
secondary jet noise spectrum.

(MF(26)) — For a value of 1, omit any jet noise correction for irregularities.

{MF{27)) — For a value of 1, input the turbine noise spectrum.
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(28) (MF(28)) — For any nonzero value, the program suppresses the correction
calculation for extra ground attenuation. A value of 1 suppresses the correction for
the predicted data. A value of 2 suppresses the correction for both input and
predicted data.

{29} {MF{29)) — For a value of 1, the program expects component noise spectrum. |t
also expects data cards specifying the peak attenuation which is applied to an
attenuation spectrum.

(30} (MF({30)) — For a value of 1, the program expects a card describing a new condition
(such as velocity, altitude, etc.).

{1) {MN(1}) — Number of input cases.

{2) {(MN{2}) ~ Number of polar angles.

(3} (MN(3)) ~ Number of 1/3 octave bands {24).
(5) {(MN(5)} — Number of flight profile sections.

{6) {MN(8)) — Number of R.P.M. inputs.

(8) (MN(8)} — Number of modes summed.
(9) {MN{2)} — Number of grid line points.
{10) (MN{10}) — Number of attenuations.

Input Condition Card

This card is automatically read (FORMAT 9F8.0) and is the first card of a series of data sets
{number of sets indicated by (MN({1)). The numbers in each field are stored in sequence in (H(3,4);
V(3,4); HREL (3,4); TEMP (3,4); X(3,4}; Y (3,4); GAMM (2}; ALP 2; VMJET). Field one is the
polar distance (field two = 0} or altitude of the aircraft in feet; field two is the aircraft speed in feet
per second; field three is the atmospheric relative humidity in percent; field four is the atmospheric
temperature in OF: field five is the sideline distance in feet; field six is the parallel offset distance in
feet; field seven is the climb gradient in degrees; field eight is the angle of attack in degrees; field
nine is the jet velocity at the aircraft speed in feet per second.

Prediction Condition Card
This card is automatically read {FORMAT 9F8.0) and must follow the input condition card. The

information on this card {corresponding field for field with the first nine fields of the input
condition card} describes the conditions of the projected data.
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Spectral Data Cards

These cards are read according to the format (F10.3, 12F5.2/10X, 12F5.2). Information on these
cards is stored in SPL24, SPLJE, SPLREF, and SPLTU. Each spectral set is preceded by a data card
containing an identifier, the jet velocity at zero airplane velocity (if applicable), and a title
descriptor (FORMAT 2F10., 13A4). After the array SPLJE is read in, the card describing the
attenuation spectra are to be read in where CAT is the maximum value in the array ATEN.

QOutput

The output from this program consists of printed, plotted, and/or punched parameters. All printing,
plotting, and punching of the output data are controlled by the program user by control card
indicators. :

Printed Qutput

At the start of a case, the title, control indicators, and the conditions describing the input and
predicted spectra are printed. The input SPL data and the predicted SPL, PNL, OASPL, and EPNL
values are automatically printed. IF MF{19) = 1 and MF(20) = 0, a special short form printout is
used showing the essential flight and environmental parameters, the peak attenuation values, the
time duration factor, the relative change in EPNL, and a counter indicating the number of runs
made.

Punched Output

The punched output consists of one card for each run {MF(11) = 1). The card contains the peak
attenuations, the jet noise identifier, the EPNL level, the change in EPNL, and a counter indicating
the number of runs made.

Main Control Program

The main control program has general control over input, order of solution, and ocutput throughout

the computer run. This is done by calling into operation specialized subroutines in a controlled
logical order.
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APPENDIX 2

EPNL PROGRAM FLOW CHART
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L -~ = = HASA-LEN]S CHANGE -11-71 -
CN330 BASP L), K1=8RSP IJ, Nt /OAPH

1
~ 330 #ASF 1), W =1.0 |
i

19 HERE -~ =~ =

If 390 WR=Ni,NJ

D6 330 NB = 1,24

380 SPLJE NG, MRl = SPLJE (NB.NA! - SPLREF INB, HA, 11 J

‘.
‘ E

VHJET = VJJET ¢+ VR, 1) )

YAATIB = WHJET - V12,100 7 VET
DELSPL = B0, » ALBG1O [VRRTIM

U0 410 KA=HI, A
08 UDS Wb » 1,24

[BC B! = SPLUE INB, WA1 + DELSPL |
i

405 CAVY INB = ALBCID [FREQ2Y (NBI = [VRRTIM | |

= 78 410 NB=1,324§

410 SPLJEINB, MA1 = TBLUL (FLAGEY INAY ,CAVK.AL , 1, 24) |
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SUSUBROUTINE LABESE /

e 204014 21 - 41

08 §8 W=1,4
0 18 HBa1, W

LB ATATM INB, NI =ATEN INB, NI /CAT JHI J

78 SEQ N «1,2

OF SE0 KB=1.MH

[ BTATH INB, Ni_= AIATH INB, W+ AIATH IWB.K+2l |

i
i—N‘m\'\"{l'l SPLATI N =8PLFRINB. MR, 0 - ORSE INR, ¥ «RTATH INB,. W j -

t
32y SPLZU INB, 1A, 11 =10, «A' DGL0 110 wn !SPLAT| 11w, f }
. — 1 +10,wa [SPLAT| 21w, 8 )
i 2 +10Q,ue [SPLJE INB, NA) ».1
2 +i0, wa |SPLTU INB, NA} w,§ 1 1
RETUAH
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N SUBREUTIHE TRR#PE [
10M814 08 - 313 )
a [ B I )

(T TALCULRTE ATMESPHERIC ATTEMWATION )

(_ Can 1ESY T8 AVAID ARSIN .G1. 1.0 )

=1 [F 50 JaN]1,HJ

a fsu.L - n1515|iu.L.n - .00t |

[CALL _ATABC INNB, TEMP &, T TRREL 1L 11 LARE 1L 0l

IF .
MF 123 . EQ.
10

.2tm WL, V0L, Il ,HREL IL, D TEMP L, 11 XL, 41,V 1L, 13

BRITE |
< HA1TE 6, 242
AR AR AR AR AN —%II‘BBBH‘MH
[T
HieHs12
MELehi#1 §

AAL MY.L

i
-_wuw-<“l WAITE 16, 2430 W.ARC B.L. 1V h2, RAC H2,L, 11 W3, ARC (N3,L, 10 M, >

L A =100 CONTINVE

WRITE 18,81 AAC )

1% 488 L=y, A

RITI L1=0,
RTT2 (L} =0.

[ FRET M) =rnmu K}
SO0 FLAGY n-u «FLO024 i |
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£8

v N og 800 J~M1,KJ

(& EGA - EXTAR GROUND ATTENGATION )

IF

BF 1281 . 7. 2)
0OV

1
CALL £CA) fPISTSL .1, 1Y FREQ ALPHA L, 1. 1N
AL

/,r\
QTli":\ﬂl!]lr. lf[/gl/——

~
) CatL EGA1 IDISTSL 1J.2. 1 FREQE,ALPRR (4,2, 1N
T LN, RTTR

1892 CONTIMIE

Lo HAITE 15,81 ATTL
n NRITE 6,61 AT12

~ IF

< (EQ.,

Iy THANSPBSE SPL VALUES
C REMBVE TDOPPLER SHIFT AND CORRECT FER BAND WIDTH

i
UEP=1.-v 1, 11 «C85 JUIRSL 1,1, [T /1B0.«P 11 /L 1)
UEPLOG=10. ALAG1 O 1BOF)

I8 £01 Hel,

[CRY M1 «SPLRY 1K, J, 11 -10. #FL OGY ) +CONSY - DOFLET |
{

§01 CRYY ) =AL UG 17 IDAF#FREQL K1 1 l

T 602 H=1, M

Lvaw-‘ﬁli! SPLAEF M, J, 1) = 1BLUYL IFLAGC2W [KY, CAVY, RV, 1, 2w |
|

(C0_ CALL WAITE 11, 7,1, 0, 2. %, SFLAEF, DOP1 )

TISTANS £, 21




I¥
£ ILA .EQ. 1
/Vlmsmnnsm 1515, 2105 10,21 ¥ 12, WL 12, 101 |
i

[EMGIOB= 11, +T8AT ISINIS LI, 2 FBISTANI H) =5 %RLOG1 D [ENGIKE) |

00 803 Hel, W

B0 CONTINUE
(C‘Il CALL MRITE 11, 8, 0, B, 2, 1, SPLAEF ] )
3 R Wi i CORRECT

ADD 8PPl £OA BAKD HI1DTH

TO0Pat.~V (2, 1) aC
8P 001 0. «RLOE

00 600 He1, WM

[cav M = SPLREF M, J, 1) ]}

|
BO0 CAYY B =RL 510 IFRETY 09 /857 |

50 SPLAEF ,J, 11 = TBLUL ICRAVE 80, FLOGZY, CRV, 1, 24 |
|
(0 CALLWAITE £, 7. 1, O, %, 1, SFLREF, BER )

{09 851 Hat, M
LNW‘-!ESI SPLAEF B, J, 1) «SPLAEF 1K, J, 1) #10.#FLOGY B ~CONST + HPLW]
1

(0 CALWAITE 1 1. 6. 0, 0, 2. 3, SPLAEF. D8R )

19IRSL 44,2, 11 /180, 4P 11 /L £
[E] )




\_SUBRSUTINE ATABE (NB, TEMP,HREL RRLI /
1

(c 20MSI0 04 ~ 31 )
i
REL.LT.10,
-~ {HREL=11,
1
£L,GT.100,
HREL=1 0.

?R%EHID.NHTBLU2|RL0010[HHEL\.TEMP.KH.IH.TH.1.1.2.11.2.\N
L3
NF~25

upg 98 500 Ja=1, NF

K=]+)
NLPTa10. am 12, GR4FAED 0 -7, 578)

HMOLME=TBLUT IFRED 1) , %1, 71,1, 25)

ALPHALa10, uu TBL U2 (FRED M1 <3, TEMP, ¥3,73,73,1,1,2, 11, 2,111
ARG«HABS/HMBL WY

AMRMMaTBLUYL ARG, X2, ¥2,1,131

ALPMEL=ANANMAALENAY

A
500 AAL L0t <ALPCHALPNAL |
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. SUBRBUTINE E4PL IDIST, FREC, BETA, N.ATTI /
A
t ZUMIL5 08 ~ BT )

i
[BETRI=BETA / 180, #F) |

BETAI = 0.0

IF
[BETAL [, PlAgO

BETRI = P 13382

¥ = I8LUZ (0151, FRER "D B FA.AT.1,1,8,7,8.9
B TRLUT IFREQTIL FRLRH. 1, T
17 131 <XeEXP I-AnTORT TIAR IBEIA: 1)

AETURA
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\J\JBHUUTINE ROTATE I HHH, SPL2Y, THETRl /
4

( C INIIY 23 - U1 )
In '] L] " 'l [ o o o ] Ll 'l 'l #H o

B 120 NB= 1, MK
08 110 NA=N], NS

{w«ﬁ{no CRY [NA) ~ SPL2U [HB, KA, KKK |

O 120 NA= N1.NJ

130 SPL24 INB,NA, KK = TBLUL (AN, THETAEL.L 1}, CRY, &, W1 |
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N SUBADUTIAE HAYFITISPLAEY) /
i

T0M8iI4 05 - 91 )

CONST#0.15
1«1

0 950 JaR1, HJ

13

5 [KK) (NE. 0. .ANL. 5
¥iK,J, 1.01.00

[ XROVZY (K) =SPLREY {0, J, [1 ZRBP S #HH) |

112

ISPLNEY I

J, 10 LT REPS BRI
ta’ 19" g0

[ENAYZU e #10. %a 1AM 05K) o [SPLABY K, J, 11 -ALD RHIY) |

IF

LRET M.}, 11 .67, BBPS IKK) L
\ | KNOYZA M) 10, non [BM (MA@ [SPLABY M, J, D -BLO MK) D) ]

[*SUR=XSUR+XNEY2d 1|

250 CONTINUE

KMETIL#YMAY + CAKSTR (L SUM-NNAY]
ENEYMY {J) = XHOYTL
PRL2Y 1J, 1) aUg,

m FARLRU 1S, 1 =RLAG1O ENBTTLY /. 030103440, |
R 7
[ BRSPFL 11, [1 <BRAFUNC ISPLNEY 11, J. 1|

RED CENTINUE



T FURCTIAN FMTONE [SP2, KICBl /
1

0M81y 18 - 82 )

SPL HI~SPT M)

Ernnee] 110 SPLP i #SPL )|

79 100 M=y, 24

100 S M1 =5FL 1N -SPL 11|

90 150 a5,

If

MBS S MI1-3 M-111 .LE.5.)
8 10 150

I
15006300
§ T8 t2[ g

24.]

J

SPLP Q) = {SPL IK-1) *SPL #+111 /2,
8 18 150

A1

130 SPLP RU) =SPL 1230 r§ 1231 )
I

150 CONTINUE




R U7 180 Kold, 2%

150 SP 00 ~SPLP KA ~5PLF (k-1 |

SP 3 «3P W)
SP [25) =5P oUW}

170 SBAR i = ISP IK) »3F IK+1) 5P K+2) 173, ]

SPLPP [ «5PL N
08 LED K=l

189 SPLPP iK1 »SPLPF -1 +SBAR H-1) J

1F

®.LT.11. 0. H.67.21)
6o 1o 210

|

[aw FC 0 =AM NL IF/B, . 20.76,)
G818 230

FC 1K) =AMINL IF/3.,20,73.1
Ge 18 230
[

220 FC M=, 0

90




\ FUNCTIAN BAFURC [SFLY /
1

¢

TMIY 10 - 61 )

BALAL =0.
U8 501 K=1,24

‘mmnnena] 801 RACAL=BACAL+10. ## ISPL 1K) 7100 |

1
BAFUNC=19, wALBG1 8 IBACALY
RETUAN
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\ SUBREUTINE EPHLT] ISFLEPH ,VEL.L ,OTIKE1 /
i

(¢t MAIY 09 - 03 )

|

= ]
l.'FNL i, = 0.0
EPHL 1,20 = 0.0

70 633 Nb«l,?d
{8 §¥3_#A=H1,HJ |

IF
SPLEPH IMB, MR, 10 .LT. D.0

[SPLEFK INB KA. 1T = 0.0 |

IF
MF 19 . HE. O}
670 20

TCPAL lJ.ll#ﬂiau 13, 11 +FWTBRE ISPLEPN 11,0, 11, WTEB)
ATCA L = WIC

£Rl=0,
RHUN=YX ] «TH
PRLEAY=0 .

0% 161 J=NI. N

1F
FICPHL 14, 11 LT PRLUAY)
of T8 181

PRLMAY=TLPML ), I
PERRF NI} = FRUNAY

2

181 CENTINUE

13
PHELMAY LLE. ¥E])
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£6

IF
PHLMAY .LE, XHUM

PM = PHLMAX - DM

¥
1,067,
2, 1) GY.PH

8 162 J=1,  MAY

Ha

GY. PA .8

MCPAL BIL*1, 1) (GE. PH .AND
TOPR LY, D) L GE. AT
AL Y %]

M = PHLMAX ~ XN

160 CENTINUE

1008 RETURN

g8 165 J=JhRK, B

S-S « Ry

1 =

iF

BT e
nn’tu §

L66 CORTINUE

rLE
ioEe

']H.’PIL W, i
P11, 1=

lﬂlhﬁ‘d—ﬂﬂl/lﬂ.l*lﬂ.ﬂlﬁi‘?ﬂ. IJL'I /il hm
N+, 50 (10 mn [ PELMAY-TM) 10,9 +
Tet DAL & TT-TIR2 WT=1.1, IT)

T8 171 K=NL. M1

T SUH=SUMe Sm (10,

an (TCPRL 1H, 1) /100 10 wa TTCPAL IN+1, 1N /10,10 e
1 MIN2INHLL, TE-TIM2 W, 1Y

J

[ EPAL 1],20 =1 0. »ALOG1 0 ISUM/10.0
G0 Ta 160




\_SUBABUTINE BEUKD IDBHISL, OBHJS2, UBAL. Y, DELY, ot /
1

] a - [ 3 L) LK

2DMIIN A0 - 36 )
o L] " "

3r\
™IS L], UBKLL
11

L 0es

IF

[mEnig2 .LT. DANLI
g8 18 2095

Cor

NP BRUNDED )

JHCREMENT ¥ 78 DECAEASE DSHIST ‘j

¥ o ¥+ RELY
GO 70 1505

2005 RETUAN

1gas I

[BBH132 5T, DBML)
G0 18 2805

ull

DECREMENT ¥ 18 INCREASE H!‘IIS'I_)




N\ SUBRBUTINE PLATFP IX, ¥, NPTS, FIAST, 4. V. WP1S2I ]
1

0M81Y 3t - N '
i SUBRBUTINE T8 Pl.r.' Flﬂ PRINT
P O ] TR

IF

2 ixlats]

o
N

.87, FIASN
P T8 1000

(o INITRLITE FEA PLETTING )

[cnu_ PLﬂ'!JH nu 0., 12., 0., §0..-12.0, 0, ,-11.0, a.TI
I TYPE, £
1

U557 FORMAT |'Muasn 7615.5/ 15%,7615. 511
[yl WRITE IE.SETIH B, T Jat, HFTSl v WPTS

£
G PLOT FOINTS
X - - ARTATE FLOT -80 DEG, T8 SRIENT HITH PAPER -
L
T
1007 XaF = -2000.0
YF = 18000.0
{3 = 0.0
T5F = 0.0
LINFT = - )
STHB = 3
CALL_PLOISL IY. ¥, WS, ALABEL. YLABEL. TIILE, SIEKL. SITYL
t . SI2TIL, TSP ) TEF , AP XS, LiNPT. STHA
FIRST = .FALSE.

1
PLOT INTERPELATED CURVE - - - - )

h
(21
]

1
1

(1050 CALL PLOTCY I, U, NPT32,YSP ., VSF . XSP . X§F . LINPT, SIMB) |
t

C G@ 10 B8O

£9000 WAITE (€, 20051 MAPTS ,MXPTE

£8005 FOAMRT :'Dwws THE MAYIMUN WO, BF PBINTS A ALL OMED BY l'l.IH ENSIORING
C 1ot 18, 1 HAS BEEN E!EF.EIJEB. 14E FIRS1'.15,7 POINTS WILL BE'
[y L+ aheTIED.

C &8 18 1615

2330 CONTINUE

(T CALL PL®1 'ZER®. TERA, 988)

RETURK
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CSUBRBUTINE BRURTY (DETEST, ¥, ¥, «, W /
1

c TetY 30 - 3
C THIS SUBASUTINE CENIRIRS LOGIC 18 GEMERATE 'FAETPRINTS' -
E LIKE9 BF EOUAL PREZSURE. ERGLEMAN  NAV, 1870
£ x " L] R ¢ o " - 4 - ®-~ om o -« ¥
& S
T o
a i
a2
10y = i
DEHJIST BLD = DBAL
ce e 1mg

[luus NEW = FIPFER - HEW
FIFFOP - 6LO

96

L
(1812 DWWIST IMEW1 = DRIEST |




L6

CRLL BBUAD

TOBHISY INEW), DBH1ST LT
ORML, Y. DELY, #2000

(: Ewnsw
Cuu

BOUNDED -
STORE INTERPRLATED PAINIS
1

ICY = ILY » kl.

BUNY IGLBT = ALAGVDFPRINTY [IPT-11)

UMY INEW) = ALBGED PRINTY LIPTI]

CURYY E1C¥) = THLUL [DRM., UBMISY, DUMY, {, A
CURVY LICYY = L0, D=a (CURVY HICVIN

CURAYY (ILV] « X

X = DELX

iF
[DBHIST IKEN 6T, DBHISY IALIN ]
G818 g

BBAIST INENI = BEHISTILD
T =¥ - TELY
8 18 3605

A

( Cunn A87 BOuABER )

2000 CONTINUE

CWAITE 16,5577 DRMISE. NEW, OLD. CURVY LICvh, CURAVXIILVI, X, ¥ >

(s
Cun
C

1
IF X B Y 55 BOUNDED, CEME MERE
DECREMENT ¥, RND INCREMENT BA CALLULATE A WEW X

)

1
[2000 0BKIST INEN = -1.0 |
M|

¢ WATTE I6,55/N OBHIST, NEW, DLU, CURVY HEV1, QuAvXilcn, ¥, Y 5
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N ENTAT BBUNDY IDDTESY, ¥, ¥, =, =1 /

Hmm IREHY & mml
= ¥ - DELX

&9 18 3005

]

YOGS NEM = FIP"F - AEM
@b = FiP - 0y
IIHIS'IIHD\"I « DBTEST

CALL BRUND

e L

(EEHIST IoLT, PBHIST IMEM)
BN, ¥, DELX, 42000

(o

BEUNDED -
STORE IF1ERPELATED PBINTS




APPENDIX 3

EPNL PROGRAM LISTING
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C EPNL FomMaly 01 - 17
C
C [FFFECTIVE PERCIEVED NIISE LEVFLI
Cc
ILOGICAL %4 FIRST, LAST oFIRSTL HBOUND
INTEGER *4 PAPER/Q&/, PORF/O6/
REAL *4 TOL/1.CE-04/
1 fRLANK/? Y/ O ZTITLE21(13)
2 P BAST(21/%1 BASELINE*/, INPTIS) /*INPUT) vt/
1 G ATTT(20 /790 AVTENUATED '/, CALTIS} /' CALCULATED) v/
4 yNEL T3 /%0 DELTAY/,CALSTIS) /Y CALCULATED — SHRANK)'/
5 , y TURRIS) /*TURBINE) 'y
6 !ATENMI(S‘,0.0 ySoG !10-0 f20.0! 3O'Q!

COMMON / AREAL / SPL24(24,704+2) s SPLRFFI24,70,41)

COMMON/ARFAZ2/TITLEL 40)

COMMUON / AREA3 / FREQ24{24),FLOG241{24) 4,FREQB(8),FLOGB(B },BWN{24)

COMMON / AREA4 / MFL30)MNI1O}+ENGINF

COMMDN / AREAS f PNL24TTO,10,XNOY24(24) ,EPNL{4,2).PCAKPN
1 DASPLITO 2, TCPNLITO, 1

COMMON/ARFAS/THRUST(4) , THRUSI

1 »POINTY(250)s DBNL, DELX, DELY

COMMON/GENMIJHE 3441 4 V(3441 yHREL(244) yTEMPID,44) 4 X (244)4Y13,4),
W70 4,2

1. s CAMMI2) SJALPHI2), S{TC.21

o NT I NJSNKyNIT s CRV 400 ) 4 MKT
{41,
+ XNOYMX{TO), MTCBLTO}

(61 OVHTIM(L) 4 TIM{TON,TIMZ2(T043,1)
COMMDN /FUOTPT/ ICV, CURVXI(100), CURVY(LOO)Y,

IPT, PCINTX{250)

Pl
vy L2)

COMMON fCECM2/THETATTO 341 4ALPHAL(TO,3,1) yIRSL{TO+341),

1 NISTSLITCs341)2AAC 25,2940

COMMON/CCNNDOY ZABPS{24),B8PS{24) ,AL0(24) +BLO(24),AM(24) 4 BM{24)

COMMON JHFVJFE/
1 2 SPLTUL 24,70}

CAMMON  /HFVJUT/ CAT{4) LATEN{Z24,44)

sATATM( 24 441}

SPLFA{24,70,2) s SPLUEIL24 ,70Y, DAPSI{TO, 2

P ATENMI4)

DIMENSION CRVX{SO) 4HHI32)4XX1{32),FREQPIB) ,FREQU(R) 4NBAND(Z2%)

5 FORMATUITFIC.4/F8e4412)
15 FORMATISFB,4C)
16 FORMAT {<FT.,0)
17 FNRMATH Fl0e3,
18 FIRMAT{ZF10.0,
20 FORMAT [1RA4)
25 FORMAT(2CTI1,10124F 5.0
31 FORMAT{2X,18F4.,C}
16 FORMATI( 1E]L,
1 2X,3071.1012,F5,0 //
2 2X. 7&4'F4.l' 4&4'
36 FORMATL//7// 96H ALTITUDF
1EL INF NFFSET POWFR OVHTIM
2 TX,3F1Ca2.110 / TX46F10a2 )
41 FORMAT [2X,215, 3F 10. 2)
472 FIRMAT (// 15X,
100 FORMAT (1RA4)
101 FORMAT {1H1,3£A4)

13Aa4)

v 2F Ba 0}

Féaol,

PRECEDING PAGE BLANKE NOT FILMER
101

12FS5e2 / 10Xy12F542)

DELTA JET PRIMARY =?

28H CONTROL CARD AND DATA INPUT //
Z2X,18A4 [/ 2X,1844 /

3A4y Féaal,
VELDCITY

Aat /)
HUMIDITY
N/

TEMP SID

v Fhal)d



105 FDRMﬂT E?AﬁoFﬁ@ﬂ@ Qﬁéo Fé@lﬂ 3&49 F#elw A@’

199 FORMAT (EX, 1844}

200 FORMAT {1H1,55H8.224H S P L I NP U T/

2000 FORMAT( 1+1,55X.36H 5 P L TRANSLATED/Z)

210 FORMATI I ¢ 3IX;ISH POHER LEVEL = Fife2, 2H s6XJITHALT ITUDE = 4
1 F1062,6Xy 11HSIDELINE = 3F10.2 ¥

219 FIRMAT {1X,SHANGLE26{1X,13 i

220 FORMAT (2X,27F4%.00

221 FORMAT{ 1H1}

272 FORMAT {1, 5FB8B02 ¢2Fl0s2, 4F8:29 14}

273 FORMAY {[1K./ °® ¥ IiME TIME THETA ELEVA DIRSL oisT?
i ¢ T52¢ CHEIGHT PRL OASPL TCPNL XNOYMX TCBAND®/)

2B0 FORMAT { J1Xo1EH MAXTHMUM TJCPNL =  FlGa2,
1 1%, 19HAPPROXIMATE EPNL = ¢ Fl0e24
2 IX,19HINTEGRATION EPNL = ¢ F10.2)

511 FIRMAT (‘IBREQKDO“N OF CONTROL CARD E P N L 1%,27/7,

1 ¢ i - 1 = ONE MEADER CARD ——vwom——owraeceeees P, {1, /
2 ¢ 2 === 1 = SECOND HEADER CARD -~e——————— —_———— Ty 1o /
3 ¢ 2 —- 0 = FIXED MGISE SOURCE —————owe—eco—ea- %, {i; /7
H 9 4 === 0 = STANDARD (NON POLAR ANGLE) INPUT - %", T1le / ¢
5 ¢ € ——= NOT USED <—o-—=e= ——————————- ¥y {1ls /
& ¢ ¢ === 0 = SIDELINE INPUT = 1 POLAR INPUT === 9%, ilg¢ 7 .
T 7 ——= & = STANDARD (FORMAT 17) SPL INPUY -—— %, T1ly /7
] 9 g ——— NOT USED  ~—=——m—e————m——— e — e e ra—a e —— T, 11, /7
g ¢ G —=== (0 = USE YONE CORRECTION = ~==—we———-- Yy 116 7
X ° 1 —— 1= APPLY SHIELDING EFFECY -——-m—oee—- T, 11y 7 7
512 FORMAT
| B il === 1 = PUNCHED OUTPUY - - - 9% Ile 7 9
5 ¢ 2=15 ====- NIT USED —=w-ew—reescoso——oemee e Yy 411s 7 s
6 16 =—= 1 = GENERATE ATTe TRADES INTERNALLY —— %, Il. /
T o 17 === 1 = OMIT REL, JET VELe CORRECTION === t, [ly / &
g ° 18 ==~ 1 = READ UNMNIFORM JET - SUPP, CARD ——== &, Ily / o
9 ¢ 19 ==- 1 = SHORT FORM DUTPUT - -V, I1ls 7 o
x @ 2C === 1 = STANDARD (LONG FORM) QUTPUT === %, X1, £ /)
513 FORMAT ¢
1 ¢ 21 === 1 = JEY IORE INPUT - ==ty T1le /7
2 ¢ 22 === 1 = DEVELOP FODTPRINYT —-———e————————— Yy Il / o
3 ¢ 22 === 1 = TIME PRINT (GEOM SUB] =-———vrieeoe Yy 11y 7 o
4 24 ——= 1 = JETERMINE DOPPLER EFFECTS === %, T1, 7/ 4
5 ¢ 25 === 1 = FAN NOISE INPUY ————memmeemmmmee e v, 11, /
6 2€ —== =12 OMIT JET SHIFT  ——c—memmmoe— o e vy Il /
7 27 === 1 = TURBINE NOISE INPUT —ecmmmemc——eee %, (1, / ,
g 28 === O = USE GROUND ATENUATEON ———mmm—————— v, [1, /
9 26 ~== 1 = USE JET, INLET, FWD DUCYT ATTENe-—=- *, [I1, /,
A ? 2C --- 1 = GRID GEMo FOR DEVELOPIMNG EPNL CNTRS v, Il, i
514 FDAMAT {9 21-32 --- NO OF ITHPUT CASES -—-——————m—e—ue- Yy 120 7
1 © 33-24 ——=- NO OF POLAR ANGLES ==—w=—=me—memecm—nae Yy 124 7 4
2 % 35-3& -—- 24 = 1/3 OCTAVE DATA —~—————e———ee——nee Ve 12, / o
3 0 37228 —mu L T I
4 ' 39-40 -—— NO OF FLIGHT PROFILE SECTIONS  ——————= %", 12, / ,
5 9 41—42 - ND OF Rgpeﬂn ENPUTS eSS e _——— e —— 'g 120 l [}

102

—



41= 44 === e Yy I24 /

6 '
T ¢ 45-4€ --- NO OF MODES SUMMED -——-—-—-—=m—e——~————- v, 2, /,
8 ¢ 47-48 —==- ND 0OF GRIDLPOINTS =~=v=e-————e————mo——e Yy 124 /o
9 % 49-50 ~=~ NO OF ATTENUATIONS  ~———-——--—-emoono- Ty 124 /
A £] ~-= NO OF ENGINES —--———mmsm—m— e —mm—am e ', F5.1)
522 FORMAT (// ! INLET  FANDUCT JET FPNL SLANT D VELY

1 1 RE1L HUM TEMP SIDLINE QFFSFT GAMMA ALPHA DURATION®,
2 * D EPNL SEQ'/)
£23 FIRMAT {1X, 4FS.1,; FB8e3, 5F 8,2y 2Xs FBaly FBaOy FbHe?s FTa2
1 +2F2e2, I4)
524 FORMAT {2A4, * JFT DATA (', SA4, 55X, 13A4//7" ANGLEY, 24(1X,13)/
1 {3X,25F4,0))
§2% FORMAT (1X, 4FS41y FBely 2F 8.2, 30X, 15)
6§26 FORMAT ({1'0*])
C#xx PREFERRED FULL OCTAVE
DATA FREQP
1 / €3¢y 125y 2500+ 500,y 10000, 20004y 4000e, BOOOS /
CHai  COMMON FULL OCTAVE
CATA FREQC
1 / 634 1Chas 2126y 42843 B4Ry, 16964, 339244 b6T7B4, /

C %% %% k& %kk k& k& KX Bk xkx k% ARk &= % %k ¥ k * &k Kk KX

ND 9C0 I=1,24
900 FLOG24L T)1=ALOGICIFREQZ24(1})

c
10 READ {5,25,ENN=G390}
1 MFE,MNLENGINE ,THRUSTI(1) LOVHTIM(1)
C - - INITIALZIATION - - -
FIRSTL = TRUE,
C NJ IS THE ND, OF ANGLES, NK IS THE NOe. CF FREQ. BANDS
NI=1
NJ =MNLzZ)
NK =MN{ 2}
NSPRIN = MF(19)
NLPRIN = MF(20)
KKK = 1
Mo = 1
M10 = 1
A3 = 0,0
NCF=2

IF (MF(25) 4EfQe 1) NCF=4¢
DELJFET = 040
0D 582 NC=1.4
ATENM{NCI=C,
CATINC)=1l.
DD %82 NB=1,24

582 ATEN (NB,NC}=0,C

READ (S5,100) {TITLFILY 4L=1 ¢35}
WRITE (PORF,5111) {MFLJIGW) s JGH=1 ,10)
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OO

1159

159

110

480

155

508

1
2
3

1
2
3

1

WRITE {PORF512}% (HFII6HY ¢ JGH=11,201
WRITE (PORF,513}) TMFIJGH} » JGH=21,30)
WRITE (PORF,514) [{MNE JG¥D) , JGW= 1,10} JENGINE
WRITE {PORF, 351
MFoMNg ENGINE o TI TLEIL) 4L=1:29)
GATEMNME LY {VETLE(LD ¢ L=27.,300 s ATENMIZ), ETITLELLY s L=32,
vA3, TITLEE26)
I =1
READ(Ss 1S HE 1o T 0o Vi 1ol B oHRELUL 9T D o TEMPIL oE) oXEhoEho Y1y},
GAFRI{L) (ALPYL »VMIET
9H329i?pVizwlﬁwHRELCZQIBwTEﬂP(ZQI!'x‘ZvI‘9Y{29r' +GAMM{ 2}
s YMUET
ALPHIL1) = ALPL o GAMM{L}
Cllh = 45,02 = SQRT(VEMPI{1.1) ¢ 459,671
WRITE {PORF,36}
HEB o0 doWilaoll oHREL{L jT ) o TEMP UL o T i o X {1 00,YE2,10,

2 THRUSTITI joOVHTIMIII,NJ
3 GH{Z20IdeVI2s T DoHRELIZ ;I Do VEMPEZ2 1) oXE2,T0,Y{2,1)

IFEMFI TieNE4) GO TO 159
DG 1159 J=1oNJd
READIS 1T) THETELJSo Lol ) <c{SPL2G{ K o KKK] yK=1 3 NK}
DIRSLEJ+1:1) = THETALJ.1411
CALL WRITE (5412 1¢ O0¢ 15 1o SPL24, DUMY)
CONTINUE
IF (MFI29) oNEa 1) GO 70O 340
M10 = MNLLICH
READ (5+18}F A3 VJJET, TVITLEZ
DD 710 NA = 1.NJ
READ {5+171 DURMMY
CARR = C.O .
IF {MF{2} «ME, 0O} CARR = 66,0206
CO &R0 HNB=1,4NK
00 480 NA=l,NJ
SPLTUINBNAD = Ce0
SPLIFINByNAD = SPLJEINB,NA)} & CARR
CALL WRIVE {20 79 Q¢ 09 1¢ 1¢ SPLJUE, DUMYY
N3 125 NC = 1.RCF
READ (15,17) CAVYIMCD, (ATENEINB,NC) NB=1,24)
READ (S.1B3 A3 JVJJET
DO SCR NA =1.,NJ
READ 15,17) DUMLI o {(SPLREF{NB4KNA,1} ,NB=1,24)
CALE HRITE {2y Be 1s C0¢ 14+ 1, SPLREF,DUMYI

p{SPLJECKB+NA} 4NB=1,241)

- CHANGED FOR NASA LEWIS ONLY - - = = -

iF {MF{18) «GTo OF READ {5,17) DELJEY
IF {MF{25) oEQe O GQ 7O 352
D3 108 NA =1,NJ
DO 1CS NB =1,24 .
IF [SPL2AINB NA KKK} o«GTo SPLREF{NBsNA.1)) GO TD
WRITE (6,41} NAJNBs SPL2SINB NAKKK)SPLREFINB,NA,1)
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SPLREF(NE,NALLY = SPL24{NB yNA,KKK] =140
108 CONTINUF

SPL?4(NBeNAy1) = 10, * ALOG1OU10s*%x{SPL24 (NB NAKKKI% 1)
1 -1 0a%* (SPLREF(NB,NA,1) *,11))
IF (MF(21) oEQa 1)
1SPLJEINBYNA) = 10. * ALOGLO{
2 10. %% [ { SPLJE {NB,NA} = DELJET) *,1)
3 - +10. %% (SPLREFINB,NA,1) #,1))
109 SPLREF{NByNA,1) = 0,0
GC TG 350
c - - - - - TO HERE - - - - -
352 CALL  JSKIFTY
350 CALL WRITE (5, ly 1y O¢ lg 1y SPL24 , DUMY)
CALL WRITE (24 9¢ 0s 0o 1, 1, SPLJE , DUMY)
WRITE (€,42) DELJET
IF (MF{27) «EQe 0) GD TO 360
REAC (5,181 A4 ,VTJET
DO 112 NA =1,NJ
112 READ (5417) THETA(NA,1+1)s (SPLTUINB,NA) NB=1,24)
CALL WRITE {3, 1, 1y Oe 14 t, SPLTL , DUMY)
360 CONTINUE
DO 1£5 J=14NJ
IF (ABSITHETA{J, 1411 - 90.0) 4LTe TCLY THETAl J41,1) = 89,999
165 CONTINUE
IF (MF(20) o+EQa 1) M3 = MN(9)
1F (MF(2C) oEQe 1) GO YO 166
WRITE (£4221})
WRITE (€,5221)
166 CONTINUE
C - - - - - - - - - - - -
NRN=5
00 450 IJL = 1,4M9
C bl — — — — bl b bd — — — -
FIRST = oTRUF,
LASY = LFALSE.
IPT = C
I[F {MF{30) oEQe 1) READ (5415 ,END=999N)
1 H{Z2,1%y VI2,1), HREL{Z,1)y TEMP(2,1), X{2,1)
2 eYT2,1 )y GAMMI2), ALP2 JVMJFT
IF (VMJET 4ECs 040) VMJET = VJJFET + VI2,11)
ALPH{ 2} = ALP2 + GAMM{2)
CU21 = 49,C2 * SOQRT (TEMP{2,1) + 459,671}
ASSEGN £C10 TO LEAP
' GO TC 5090
Lk - - - FCOT PRINT LDDP - - *— K W
5010 RFAN (5,15} DBNL, DELXy DELY, YI(2,1)
5577 FORMAT ('0$$M8s ¢, BG15.7)
WRITE{6,557T7IDBNLy DELX, DFLY, ¥Y[2,1}
ASSIGN €C20 T0 LEAP :
GO TO 5090

5020 CALL BOUNDY (DBTEST, X(2,1)s Yi241), +5025, +5035)
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5025

5030
5033

5035
5040
5080
50930

co

Cok

Cxe
509

515

Co
510
cc

co

1

ASSIGN =C2C TO LEAP
CALL BOUNDX {DBTEST,

BOUND = oFALSE.

ROUND = TRUE.
ASSIGM SC3C TO LEAP
IF tLAST »ANDe BOUND}
ALy GECHM 4LAS57)
IF (MFI29) «EQa OF
CALL JETHFY  (VJIJET YHIETYH
CALL WRITE {2 %, 15 Os 2, puUMY}

Ly SPLJES,

LOBE SEPERATIOGN LOOP &k
CONTINUE
NRS = €
IF (MF{16} oEDe L}
00 400 [JK =1,M10
IF (MFEZ9) oFQe 0}
CIF IMFi16% o,EQe 113
READ (5,159 (ATENM{LE L=1,4}
NRO = 1§
CONT INUE
D 4C0 MR4 =14NRQ
ATENMI A4S = ATENMIINRA)
DO 400 MR3 =]1,NRO
WRITE {(¢:52¢%
ATENM{ 2) = ATENMI{NR3}
DO 400 NR2Z2 =1.MRO
ATENM{ 2} = ATENMI{NRZ)
DO 40C NRY =] NRO
ATENMI 1) = ATENKMLIINRLS
NRS = NRE ¢ §
CALL LOQBESE
CALL HRITE {1 4%
CALL TRANPD
CALL H#RETE (1 ,100lks 0 2+ 1,
CALL ROTAVE( 2,1 .SPLREF,DIRSL)
CALL WRITE 11! ,1040,4 Os 29 14 SPLREF ;DUMY)
CALL NOYFITUSPLREF)

M10 = 1

Dy D 29 12 SPLZ24, DUMY]

SPLREF yDUMY]}

CALL EPNLTI(SPLREF 4VI24¢1)4¢2, ODTIME)}

1F [NRE LEQ.
DEANL = Ce0

IF {KF(29} ,EQe 1

ITF {MF{20} o.FGa i1} CALL WRITE (1,

IF {NLPRIN 4EQel} WRITE (PORF,5221
SLD= SQRT{NH{Z2:11%%2¢ X{2,10%%2}

1) EPNLF = EPNLI{T 42}

DEPNL =

K{2e1bo Yi24510, 45033@

GO

T0 5090

+5035)

60 70 5040

60 T0 4020

kX

GO TO 509

*¥ k% kX

60 7O 510
60 TC 515

EPNLF - EPNLIT2)
10y 1y 1.

2y 1y

e

SPLREF, D)

WRETE (PORF ,523)
+EPNLEI 23, SL0
Yi2:1) s GAMM{ Z},
IF ¢{MF{11l} oECa 11}

s Y291},
ALPZ LDYINME ,DEPNL . NRS

ATENM{L) jATENM{3) ,ATENMLIZ2) , ATENM(4} A3
HRELE213, TEMP{2,1),s X(241),
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i WRITE {7 v525) ATENM{Y ) ,ATENM{Q} JATENM[2) ATENM{4 )+ A3
2 +EPNL{TI,2), NEPNL ¢+ NRS

CF WRITE {PAPER,523) ATENM{1), ATENM{Z}s. A3,
CF 1 EPNL{T,20s HI2,1), V{2,10s HRELI{2411, TENP{241)y X{2s1},
CF 2 Y{Zal)e GAMM{ 2}, ALP2 LOTIME ,DEPNL
400 CONTINUE
IF {MN{10}eEQel oANDa MN(G}.GT,1) MFE(29) = O
C% - - FOOTPRINT L0GIC - - - - -
IF (MF{22) «EQe OF GO TO 450

IPT = [PT + 1
POINTX({IPTY = X(2,1)
POINTYLIPT) = ¥{2,1)
DATEST = EPNL{1,2) -

GO TO LEAP,{501C, 5020, 5030)

4020 CONTINUE
C4020 CALL PLCTIFP (POINTX, POINTY, IPT, FIRST1, CURVX, CURVY, ICV)
FIRST1 = FALSE, '
450 CONTINUE
213 CONTINUE
GO 10 1C
¢egn LTNHP
END
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VAN OOan

SUBRQUT INE HREITE ({lodJoKoLoMeNsSPL24& ,TITLE )
IDMI14 23 - 23

L TYITLE 1 SUBSCRIPY
Jd VITLE 2 SUBSCRIPY
K z 1 SKIP PAGE
L =0 SPL ARRAY ONLY
= 1 COMPLETE OUTPUT
M =1 INPUT CONDITIONS
= 2 TRANSLATED CONDITEICNS
N VALUE OF THE THIRD SUBSCRIPT ON ALL 3-D ARRAYS
SPL24 SPL ARRAY
TITLE USED N EPNL 2

COMMON / AREA% / MF{30),MN{10),ENGINE NTyNJJNKsNITCRV{400)4MKT
COMMON / AREAS 4 PNL24(T0s18 ¢XNOY24{24)»EPNLI{4,21,PEAKPN (4],

1 CASPL{TO, 10 o TCPNLUTO L2 o XNOYMX{T70), MTCB(TQ)
COMMON FAREAS /THRUST {4}  THRUST (6) yOVHTIMIG ) TIMITO) ,TIM2{70,3,1}
COMMON/GEOMR/HE 3940 oV {354 o HREL(344) cTEMPI344) ¢ X{3,4), ¥ 344), Pl
1 s GAMM{ 2} LALPHIZ), SET70.,23 ¢ W{T0s2} +C{2}
COMMONSGEOMZ/THETAL 70931 ) o ALPHAETO 031 ) +DIRSLITO,341 10,

1 DISTSL{TCo3,10.AACI25,2:4) :

COMMON /HFVJE/ SPLFA[24,70,2) #SPLJIE{24,70), OAPS{T0,2)

1 + SPLTUL24,470)
DIMENS 1ON SPL24(24,17,1)
DIMENS ION TITLL(8S ,TITL2{13}, TITLE(18,3)
DATA  TITLL JUENGe ¥ PJET ¥, TURBT,? T, TFAN ','JET2%,
1 2 90 2 g /
2 2 TITL2 FYBASE?, 9ATT. o "CORRY, ¢ *LUFWD ¥ L TAFT *,1PRIMY
3 +¥SEC 9, *TOT ",°TRAN',*(DA) *, " JET2",* '/

45 FORMAT { 1X,1844})
195 FORMAT (719}
200 FORMAT /S55%sA%,10X,44/)
219 FORMAT {SXYANGLEI2X,{24(1Xe12,1X) ) /)
220 FORMAT {XyFbe2.1Xy24F 440)
272 FORMAT (BX;3FB8s2y2F10s2,4FBe24141
273 FORMAT { /5X ' TIME TIME  THETA  ELEVA  DIRSL DIST?
1 4XREIGHT PML DASPL JCPNL NOYHAX NB'/)
IF {KeEQel) WRITE {6,195)
IF (MFC2)4EQeO) WRITE(6+45) (TITLE (LL4ND.LL=1,18)
WRITE (6,200 TITLI(EEY TITL2(JJ)
WRITE(8,21G) (NB,NB=1,NK)
DO 250 NA=NT4NJ
250 WRITE [€522C) DIRSLENA,Hs1) s {SPL2& (NBNA,N ) yNB=1,NK)
TF (LoEQe0) RETURN
WRITE {€,273)
00 300 NA=N{,NJ
300 WRITE €£,272) TIM{NA) o TIMZUINAM»21) ¢ THETAINASM,1) o ALPHALNA, M, 1],
1 DIRSLUNAyMy1)oDISTSLONA M, 1), SINAM) JPNL24INA,LY,
2 OASPLENA.L), TCPNLENA, 1} KNDYNXENAY o MTCBINA}
RETURN
END

- - - -
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C
C
63

130

140

180

182

SUBROUT INF GEOM (LAST)
IDM914 02 - 27

LOGICAL *4 LASY

REAL * 4 BIG/1,CE+50/

COMMON / AREA4 / MF {30} ;MN{10},ENGINE oNTJNJSyNKeNTTCRV 1400 ), MKT
COMMON FARFAS/THRUST (4 ), THRUST (6) ,OVHTIM{4} (TIM(T0O)TIM2(7043,1)}
COMMON/GEOMI/HE3,41 oVI{3 4% ) JHREL(344) 2TEMP(3,4) 4 X {3440, {3441y PI
1 +GAMM{Z)s ALPHI{21, SUT0:21s W{TO,2) +C12)
COMMON/GECM2 /THETALT70:3,1 ), ALPHALTO,3,1) DIRSLITO,3,11),
I DISTSL{TCe3+1)2AACI(25,2+4}

COMMON / GEOMT /7 PSTILT0)

DIMENSTICON CRVX{EA) +P{3,:4])

S (N&y 1) TRANSLATED HEIGHT

S INAy, £ REAL HEIGHT

FORMAT (//7/710X%%xx  X{2,1) TOO LARGE S(*I3.%'41) IS NEG'2X4F18,5
1 /7 1CX4EF1265/77 1)

PT18BO=1ECL /P

NJ=MN{2)

BO 130 NA=1,NJ

DO 13C L=1,2

S{INA,L)=E{L+1)

DISTSL‘NA!LQ!"-'&‘L'I,

DIRSL{NA,L 1)=THETAINA,1,1)

ALPHAINRA,L,1)=0C,

TIM2(NAsL,11=00

DD 140 L=1,2

CILI=49,02*%SORT{TEMPIL 11 4459.6)

=2

CaR=GAMMIL)/PT18D

CBR=C3IR

IF {C3RF0.0s} GO TO 180
YCRIT=({F{1;1)Y/COSICORII-H{2,11 ) /TANICSR)

IF {COR qGTe0e ANDaY {231 )alLTLYCRIT) YI(2.1)=YCRIT

IF {COR WL Te0¢ ANDLY(2:1)eGT.YCRIT) Y{2,1)=YCRITY
CONTINUE

XL=0a

7 =0a.

Hi=H{L, 1)+Y{L, 1)*TANI{C 9R)

Y1l=H1

H2=H{L, 1)+ {Y{L+1)#1000, )*TAN{CIR)

HND=H1

IF{ABSIX(Lel})elTele) GO TO 190

XL=1CCCo/COSICSRY

Z2=SORTI{X{Le LIEXLL 1) 2H2%H 241000000,
HDD=SQRTIHI*H1+X{2,1)*X(2,1)}

Y1=HCD

CBR=ARCOS{(HDDRHDD 4 XLEXL~Z%7) /{2 *HDC®XL))-P1/2,

Ni=0

TEN=1Ce

0sST=170,

CONTINUE
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NI=Nit+1
TPI=TEN/PTI1i80C
IF{CBR-GTsCo? GO TO 185
TPI=0ST/PIi80
Ni=1
NI=NJ-1
185 CONTINUE
STEMP=HI—HDD=TAMICOR) /1 TAN{TPI} + TANICBR})
IF{STEMPGT40.) GO TO 190
TPD=TPI=P {180
URITE (&363) NA,STEMP,CORL,CAR,TPD ,HOD,H{Z -1}
TEN=TEN+10s :
0sT=0587-10-
GO YO 1F:Z
190 CONTINUE
00 200 NA=NINJ
C2R=DIRSL({MAs 2 13/P]18B0
S{NA,1)=Y1®TAN{C2R) /ITANIC2R) +TANICEBR})
DISTSLE{NAZ2;10=Si{NA1}/SINIC2R)
XREF=—S{NA, L} /TAN{C 2R]
SINA,2 J=XREF*TAN{C IR} +H1
APR= ALPHEILIS/PILEO
PSTINAJ=ARCOS{{-XREF¥COS{APRI-SINA22 ) *SIN{APR)J/DISTSLANASLL))
i *P Y1EQ
DELT=DTISTSLINA, L, 3 /C0L}
CT=S(NA,114VIiLe 1B*DELTESINICER)
CT= ~Y{L o IV¥DELT#COS{CRBR)
1IF (NIRSLINALy11aNEL90.) CTY=CT+SINA,1}/TAN(C2RI
THETAINA:L,1)=9C,
IF {CTaNEoDeb THETAINA L1} =ATAN{CT/CTI®PILBO
IFLTHETAMNAGL 200l Tal0t tHETA(NA,LQ1‘=130.*THETA{NA¢L|1’
C12=0s
IF { THETA(NA,Lo1}aNEo90a) C12=TAN{THETAINA,L,1)/P1180}
STHET=KCO=TAN(C 12} /(TAN(C 12+ TANICBR)}
IF (ClaNFoOoANDoVIiLs 1) aNEoOe ) TIM2{NA L1 )==STHET /C12/VI(L41}
IF (ViL o1} oNEaDe PALPHAINA,Ly1 ) =ARSINISENAL2) /DISTSL(NA,L,1)}%P118D
200 CONTINUE
RETURN
END
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SURROUT INE TRANPO
C IDM914 086 - 3Y
COMMON -/ AREAL 7/ SPL24{24,70,2) ¢SPLREF{24,70.1)
COMMON / AREA3 / FREQ24(24)FLOG24124) +FREQBI8),FLOGB(B),BWN(24)
COMMON / AREA4 7 MF(30) oMN{L1O),ENGINE 4NT NJIsNKyNIT,CRV(4O0),MKT
COMMON/GEOML/HE 304) VI3 6 ) yHRELT304) sTEMP{3,4) oX (3441, ¥(344), P
1 s GAMME 2}, ALPHI2) s S{T04+2), W{T0+2) LC(2)
COMMON/ CEOM2/THETAL 70431 ) JALPHAITO 33411 +DIRSL{TO43 41},
1 DISTSLUTCe3,1),AACI(25,2,4)
DIMENS ICN CRVX{S0),FREQOX(24),FLOGX(24)
NDIMENSION ATT1024),ATT2(24} .
241 FIRMATIU /s 2Xe4HHE = Fl2a244HY = GFl24,2,THHREL = ,F12.2, THTEMP = ,
1 F12.2g4HK = qFLl2a20bMY = JF12.21%
242 FORMAT{2X,21HABSORPTION CORRECTORS )
243 FORMATL 33X, 4(1341H=4G15.6+3X})
¢ * *x ® % & L 3 x * * * * * % * *x % *
I=1
NNB=3
CALCULATE ATMOSPHERIC ATVENUATION
00 100 L=1,2

C % TEST TO AVOID ARSIN oGTe 10
00 S0 J=Ni.NJ
IF (S{JeL) oGTe DISTSLCJsL,I}1} Stdeld = DISTSL{JsL ) -40001

50 CONTINUE
CALL ATABCINNB ¢y TEMP L I ) HRELIL I} yAAC{L 4L,T1)}
IF{MF{Z22).EQ0,0) GO TO 100
WRITE{S6:241) HIL 1o VIL o T ) o HRELAL oE) +TEMPILI) o+ X{LyIda¥YLUL,1)
WRITElL&42421)
CO E61 M=1486
M2=Meb
MI=Me]2
M4g=M+]18
861 WREITE(6;3243) MoAACTM, L, T) ¢gM2,AACIM2 gL 1)y MILAACIMA,L,T ), Mg,
1 BACINSG,L,1)
100 CONTINUE
6 FORMAT {(/12F9,3)
co WRITE fé&,&6) AAC
DD 498 1=1,24%
ATTI{L )=Co
ATT2{L )=,
Lc8 CONTINUE
00 501 K=14NK
FREOQX(K 1=FREQ24 (K}
S01 FLOGXIK }=FLOG24{K}

CONST=6,2
i=1
DO 8CO J=NT1.NJ
C EGA - EXTRA GROUND ATTENUATION

IF{MF{2E)oGTo2) GO TO 1602
IFI{MFL 28)aNEal) CALL EGALEDISTSLUJy1 47) 4FREQXALPHAL U141}
1 +NK, ATTL)
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1602
co
Lec

C
c

601

602
CD

603
coe
C

600

650
co

651
co

630

700

IFIMFI 28iMNE2) CALL EGALIDISTSLII2 1) FREQX (ALPHALI,2,1}
sNK, ATT721
CONTINUE
WRITE (680 ATTI
WRITE {&4&) ATT2
IF (MF{24) -EQe 0O} GO TO 630
TRANSPDSE SPL VALUES
REMOVE DOPPLER SHIFT AND CCRRECT FOR BAND WIDTH
DOP=1e=V¥{ly TIXCOSIDIRSLIJ+2,11/180,%P1)/CHL}
DOPLOG=10.%ALOGEOIDOR]
0D 601 K=xioNK : .
CrRY (KD =SPL241{K,Js I 1=10.*FLOGX{K)+LONST — DOPLOG
CAVXIK 1=ALOGI0{DOPXFREQXIKE)
DD &6C2 K=1.NK
SPLREFIK,Js13 = TBLULIFLOG24&EK) . CRVYYX, CRY, 1., 24&)
CALL WRITE { 1¢ Ty 1y Oy 2o ie¢ SPLREF, DOP)
DISTAN=S{Je 2} .
IF (MFL1C)-FEQel) DISTAN2SORTIS(Ie2) 2S1J2)+X(2,1)%X(241))
ENGICR={la¢SART{SINIS{JI2)/DISTANI 1) #S, 2ALOGLO(ENGINE}
DO 603 K=zl NK
SPLREFI{K o II=SPLREFIK, S, 11420, 2ALOGLO(DESTSE(Je1,T13/DISTSLLI,2,18)
JeDISTSLL e Lo TI®RAACIK 41,0} 71000, -DISTSLLJ2,1)%AACIK,2,10/1000,
+ENGICB sATTRIKI-ATTZ{K)
CONTINUE
CALL WRITE ( 1, By Ly Oy 2 l4 SPLREF, DOP)

ADD DOPPLER SHIFT AND CORRECT FOR BAND WIDTH
DOP=]o-WE2, 1 IRCOSIDIRSLII+2Z2 I3 /1B0L,*PIV/C(2)
MPLOG=1L.*ALOGID(DOP)

DO 600 K=1,MK

CRVIK) = SPLREFIK,J,1)

CRVXIK I=ALOGLO(FREQXEXE /DOPY

DO 650 K=1;NK

SPLREF(KE,J, 1) = TRLUL (CRVYXEIK), FLOG24, CRV, 1, 241}

CALL WRITE { 14 7y 1, Gy 24 1, SPLREF, DCP)

DO £51 K=]1,NK

SPLRFF{Kedye I }=SPLREFIKy Jy 11410, ®*FLOG X{K)~LONST + DOPLOG

CALL WRITE ( 15 8y Oy 04 2o 1o SPLREF, DOP)

GO YO 800

CONT INUE

DISTAN=S8(J»2)

IF (MF{ICYLEQe1) DISTAN=SQRT{ST{Ie21ES5(0,2)e¢X{2,1¥%X (2,1}

ENGIDB={1,4S0RTASINISII 2V /DISTANI I 2S5, +ALOGIO{ENGINE}

DO T7CO K=s1lyaNK

SPLREFIKsJe I I=SPL2&EXK o el 1420, 2AL0GL1OIDISTSLE el 13/7DISTSLE2,11)
$DTSTSLIJ o Lo I IRAACIK L) 71000 ~DISTSL{Js2+ TV *AACIK,2,1)/71000,
+ENGICB +ATTIIRI-ATT2(K)

CONTINY

800 CONTINU

RETURN
END
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SURROUTINE ROTATE (L,KKK,SPL24,THETA)
InM9164 23 - T
REAL *4 SPL24{24470¢21¢ THETAL70,3,41)
COMMON / AREA& / MF (30) ¢MN{1014ENGINE ¢NT yNJoNKyNTT,CRV (400} 4 MKT
COMMON fCEOMY/  HI(3,4),VI344) ¢ HREL{3,4), TEMP{3,4), X13,4},
1 Y{3.4)e PIy GAMM{2), ALPHI{2), S{70+2)s W{T0,2), C(2)
COMMON / GEQMT /7 PSI(T0} : '
& * ¥ * * * * % * * * * * *
CO 120 NB= 1,NK
DD 11C NA=NI NJ
110 CRVINA) = SPL24(NB,NA,KKK}
DO 120 NA= NI NJ
AN=PST{NR)
120 SPL26G{NB,NA,KKK) = TBLUL{AN,THETA{l,L,10, CRV, 1, NJI}
RETURN
END
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200

950

960

SUBROUT INE NOVF IT{SPLHNOYR
I0ON914 05 « 2T

COMMON / AREA%L 7 MFI30) oNN{L1O0V,ENGINE NI NJeNKoRIT CRV {400 )4 HKY
COMMON / AREAS /7 PNL24(TO0,10,ANOY24124) EPNLI&-21,PEAKPN (&),
1 DASPLITO,1) TCPNLETO10 e XNOYMXETO), MYCBUT0)
COMMON/CONNOYAARPSE 24} BBPS(24) sALO(24) (BLO{24),AM(24) ,8BM(24)
DIMENSICN SPLNOY({24+70+1)

CONST=0,15

I =1

D2 960 J=NIgNJ

o0 9CO K=MK

KX =K

XNOY24{K)=Cae

IFLABPSIKK } oNEeCoas ANDy SPLNDOY{ Ky Jo1)aGTa00)

I XNOYZ24{Ki=SPLNOYIXK, o) FABPSIKK)
JFUSPLNCOYIK s Je T bl T AIPS{KKDI GO TO 900

XNOY 250K e l0.82 {AMIKKIS(SPLNOVIK 2 do I }-ALO(RK) |}
IF{SPLNOY(KsJs [ }oaGTBBPS{XKE)
1L XNOY24EiKEzl0 ¢ {BMIKKIS{SPLNOY{R; Jol 1=BLOIKKI}?

CONTINUE

XMAX=(a

XSUM=0-

DD 950 K=j NK

XSUM=XSUM+XNDY24{K)

IFURNDYZ4iKIoGT e XMAKE XMAXN=XNOY2&4&{K)

CONY INUE

XNOYTL=XMAX SCONSTE{ XSUM=-XMA X}

XNOYMXTJ] = XNOYTL

PNL24{J,1)=40, .

IFLXNDY TL oGTale} PHNLZ2EL U I =ALGGLOIXAQYTLE/ 030103440,
DASPLIJs I I =CAFUNC{ SPLNDY(1.,4,1))

CONTINUE

RETURN

END
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" 900

161

1

1

1

SUBROUT INE EPNLTYI(SPLEPN ,VEL.L DTINE)

ZDM914 03 ~ 03

COMMON / AREA1 / SPL24124,70,2) ,SPLREF{24,70,1)

COMMON / AREA3 / FREQ24{24) FLOG241{24)FREQB(8),FLOGB(B),BUN(24)
COMMON / AREA4 / MF{30) yMN{LO)ENGINE NI sNJoNKyNIT,CRV{40Q),MKT
COMMON I AREAS / PNL24(TO,1) ¢ XNDY24124) +EPNL4,2)PEAKPN [4),
OASPLITO 1) o TCPNLITO 11 » XNOYMX{TO), MYCB(T0)
COMMON 7 AREAS/THRUST{4) o THRUST {(8),0VHTIM{4) ,TIM{TO),TIM2(T0,3,1}
COMMON/CEOML/HE 254) 4 V{334 ) yHREL{344) +TEMP({3,4) 4X(34+4)s¥(3244)y PI

eGAMM{ 2) LALPHI{Z2) +S{TO0+2) +M{TCe2) LL{2)
COMMON/CEQOM2/THETAT 70,3 3 L) QALPHA{TO 3,10 oDIRSLITO43,1),
DISTSLITCs3e 1) AACI25,2:4%)
DIMENSICK SPLEPN (24.,60,1)

I =1
EPNL{1ls1) = 0sC
EPNL{1ls2) = Q&C

DO E322 NB=1,24
DO 823 NA=NIyNJ
IFUSPLEPNINBNA,;1) oL Tse 0.0) SPLEPNINBsNA,1) = DL.0

CONT INUE

00 9CQ J=NI.NJ

TCPNLE{J,T1)=PNL24{J, 1)

MTCBIJ) = 1

IF {MF{91 NE. 0O} GO 79 200

TCPNLLJ o 1)=PNL24&1J, L) +FMTONE(SPLEPN {1+Js1)+ NTCR)
MTCBI{J) = NTCB

CONTINUE

IF(VEL:ECeQa) GC YO 1000

M=1

M=M*]10,

CM]=M

XNTI=¢50,

XNI=Q.

AHUN=XN [ +0OM

PNLMAX‘Co

DD 1é&1 J‘NIQNJ

IFITCPNLL{J D)ol ToPNLMAX) GC T 161
PNLAAX=TCPNL{J,1)

JNAX =

PEAKPNI{TI) = PNLMAX

CONTINUE

IF (PRLMAX oLEs XNI) RETURN

[F {PNLMAX oLEe XHUN} DM = PNLMAX -~ XNI
PM = PNLMAX - DM

IF (TCPNL{1s1) o6Ta PM o0ORe TCPNLINJ11oGT4PM) RETURN

00 162 J=le¢JMAX
JL=J

IFITCPNLEJL#1oI) oGEe PM  oANDs TCPNLEJL#140) oGFe XNI)

162 CONTINUE

GO TO 1¢4

163 CONYINUE
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DN 1€5 J=JHAX.NJ

JT = NJ =3 + JMAY

IFITCPNL{ V=141 oGEe PM
165 CONTINUFE

G TO 1&4

166 CONTINUE
TL=(PNLMAX=OM=TCPNL{JL I} )/ {TCPNLIJL#1,L)-TEPNLEJL,I))

1 #{TIM20IL 0l oL o T J=TIM2(JILoLolT 14 TEM2(IL oL o)
TT=TIM2{UT oLl s T} {PNLMAX~OM=TCPNLCIT I} ) Z{TCPNLLJIT=-1,1)~
1 TCPNLAJTs IR iTIM20IT ol o T i=TIM2LIT =194}

DTIME = TT7 - TL
EPNLIT Mi=PNLMAX+10.2ALOGI0({ TT=TL) /DML /15, )

SiM=C0,

SUM=, 5% { LD *E{ [ PNLMAX-DM) /10§41 0, * 2 {TCPNL{JL+1.1)/10,)) 2
1 (TIMZIILeN L o L)=TL)#e 5510, *= [ (PNLMAX~OM) /1040 ¢

2 10.%#%{TCPMNLI{JT-1 eiillOoDI*iTT-T!NZIJT*l.Lvl)l

NL=JL+1
NT=JT-2
DO 171 N=NLNT .
171 SUM=SUM¢o5% 110 %% { TCPNL TN 3/100 ¢ 10, %% {TCPNLIN+1,1)/1043)%
L (TIM2INeYel o T }=TIM2{NsL,1)}
EONL{ {4 21=10,%AL0GI0{SUNM/L0.}
GG TO 1s&C
164 EPNL{I M}=—100C,
EPNL{T420=-10C0,
160 CONTINUE
1000 RETURN
END

o ANDo TOPNLUIJT—1410 aGEe XNI D GOTO166
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SUBRDOUY INE JSHIFY
IDM914 24 - KT
COMMON / AREA]1 / SPL24(24,70,2) 4 SPLREF(24,70,1)
CIIMMON / AREAS /7 MF{30) MN{10}ENGINE oNEgNJoNK NITCRV (4000, MKT
COMMON / HFVJUE / SPLFA(24,70,2) 4 SPLJE{24,70) yCASPITOD,2)
1 ¢ SPLTUL 24, 70)
REAL *4 ACC(25), CRVXI25) ,SPLRO(24,70) _
1 + SHRANK{ 24} /17ae 16,8, 1659 160y 15207 145y 14,0, 13.5:12.59
2 12.9' 1105! 1100 10.! 901 Bov 6.' 40' 1.1 0.1 Isv ‘1.5' 3" 5!1

3 Tef
EQUIVALENCE (SPLREF ({1,141}, SPLRO(1,1))
x % & 3 = = x *® * * ¥ * E * *
KKK = 1
NL = 19
MNB = 15
NO2 = MNE + 1
[F (MF{26) oEQe 1)} GO TO 400

CALL JETSMO (SPLJE)
CALL JETSMO {SPLRO)
400 D3 508 NB = 1,24
00 5C8 NA=NT,NJ , :
SPLREF {NByNA,1) = SPLJE(NB,NA) ~ SPLREF{NB,NA,1)
IF (SPLJEINB,NA} oGEa SPL24INBsNAKKK})  SPLJEINB,NA} =
1 SPL24INB o NA ,KKK) = 140
508 CONTINUE
[F (MF(26) oEQe 11 RETURN
DD 485 NA=NT,NJ
SAVY = SPLJE(MNB.NA]
DO E18 NB =1,MN8
SPLJE(NR,NA} = SPL2&(NL,NA,KKK) — SHRANK{NB)
IF (SPL24(NBoNA, KKK} oLEa SPLJE(NB/NA))

1 SPLIEINB NA)= SPL2&H&INB 4NAJKKK) - 4,C
518 SPLIEINB¢NA) = 10s * ALOGLIOU1O0e2*[SPL24( KR NASKKK}®k 11
1 ~10.*% (SPLJE(NB,NAY * 411}

SAVI = SPLJE(MNE,NA) - SAV]
DO 4B5 NB = NQ2,24 i
SPLJEINR,NAD = SPLJE(NB,NA) + \SAVI
1€ (SPLJEINBINA) oLE. SPL24!EB.NA,KKK!J GO TO 485

SAV1 = SPL24(NB,NAsKKK) ~ 405~ (SPLJE(NB,NA) ~ SAVI)
SPLJFINB(NA} = SPL24INR,NA,KKK) - 0S

485 CONTINGE
RETURN

END

17



SUBROUTINE JETS®WO (SPLJE?D
' INM314 25 -~ KT
COMMON /7 AREASG 7 MFU30) cMNILO) ¢ENGINE o NI NJJT{L) ¢ NKeNIT 9w CRV(400)

EoMKT
REAL =& ACI{2%0s CRVX{2Z251F (SPLJEN24 ,70}
FQUIEVAL ENCE (NJ,NJJI(L) )
* « x ®* & £ & %X &£ ¥ £ £ @ £ 0+ x
D0 100 NA=NEI,NJ
N =0
DO BQ J=7,2343
M =N+ 1
CRVX{(NY = J
ACIN) = SPLJE(J NA)D

50 CONTINUF
DO 1CO NB =1,24
X8 = NA
SPLJIE(NByNA) = TIBLULIIXB, CRYXy, ACy 1¢ NI
100 CONTINUE
RETURN
END

118



SUBROUTINE JETHFY [VJJET,VRJIET) ‘
©1DM914 22 -~ KT
REAL *4 AC{25)s CRVX{25)
COMMON 7 AREAL /7 SPL24024,70,2) o SPLREF124,470,1)
CAMMON /AREA3/ FREQ24(24), FLOG24124), FREQB(8}, FLOGO{BR) BWNI(24)
CAOMMON /7 AREA&4 / ME[30) ¢MN{LO)sENGINE o¢NI4NJyNK,NIT,CRV {4000 ,MKT
COMMON /GEOML1/ H{3:4) s VU341 s HREL(B 44ty TEMP(3,41, X34}
1 JYU3.6)e PIy, GAMMI2), ALPH{2), S(T70,2), W(T0,2), CL2)
COMMON /7 GEDM2 / THETA(TO:3413+ALPHALTC 3y 13 ¢DIRSL{TOW3 1),y
1 DISTSLITCs3:10+AACL25,244)
CIMMON / HFVJE / SPLFA{24+70,2) 4 SPLJEI24,70) 40ASP{T70,21
1 e SPLTU{ 24470}
DIMENS ICN DE DB{1T7) +THEL(LT) :
DATA DE DB,‘#.! -3«522&8, -30 "20522839 ‘2. !'1.522889 ’.39794'
1 —e2218%, 047712, ~022185, =¢ 3979y ~1452288, -2,0, -2.52288
2 1‘300 “3.522861 '4./
3 .IHEIIOQ' 200 30.1 400 » 50.1 60.' 700' Sonr.90-r 100.1
4 110ey 1200e 130cs 1400y 15Cas 160es 170/
DO 200 NA=NI,NJ
200 IF lDlRSLlNA,loll.GE.BSoAHDgDERSL(Nﬁ.lql!-LE-QZ.I NJ2O=NA
K=1 ‘
L=2
DN 205 NA=NT¢NJ
DDOB = 100 *%* (TBLUL{DIRSL{NAs1,1) oTHE DEDB ,1 .17}
IF (NA,LE.NJSO) GO TN 210

K=2
L=1 _
210 DO 20t NB=1.NK
IF (MF{25]) -,EQ. 11} GO 70 203

[F {SPLJEINB¢NA)4GESPL24{NBsNA, 1)) SPL24{NB,NA,11=SPLIEINB,NAI+.5
SPLZQINB.NA'Ii=lO.*ﬁLOGIO(10.**!SPLZ#(NBoNAvIIIIOai
1 -10., %%k (SPLJE{NB,NA }/10.}
2 ~1 0. ¥ { SPLTU{NB,NA 1/10s1)1}
2013 SPLFA(NE NA4K)=SPL24(NB,NA,1}Y-DDDB
205 SPLF&(NB;NA;LI=10.*ALDGID(10.**ISPL24(NB'NA ll/lO.l
1 ‘10.**(SPLFA‘NB;NA'K'IIG."
oo 35C N=1s2
DD 310 J=NI.NJ
cc WRITE (&£,587T7) Jy Ny (SPLFALI JoNboT=1424)
310 OQASP (JoNY= DAFUNCISPLFA{Ll+J,N)}
C5577 FORMAT {°0S$JET$*/ (5X,7615a5})
C FIND THE MAX OF DASP
OAPM=(,
DN 320 J=NINJ
320 IF {DASP{J:NIoGTDAPM) DAPM=0OASP{J.N}
N0 330 J=NI.,NJ
C - - . NASA-LEWIS CHANGE i-11-71 - - - - -
CN330 ﬂASP {JeN)=0ASP [ J.,N)/OAPH
330 OASP {JsN}=1,0
C - - - - - - Y0 HERE - - - -

350 CONTINUE

119



DO 390 NA=NI,NJ
DO 25C NB = 1,24
190 SPLJUE{NR,NA) = SPLJEINB,NA) — SPLREFINB,NA,1)
IF (MF{17) «FQel )} RETURN
IF(YMIET,EQaOe § WMJIEY = VIJET ¢ Wi2,1)
VRATID = (VMJIET = VI(Z,1}) /7 VJIJET
DELSPL = 8Ce * ALOGIO{YRATIO)
00 410 NA=NI,NJ
DO 4C5 NB = 1,24
AC{NR) = SPLJE{NB,NA} ¢ DELSPL
405 CRVX(NB)} = ALOGIO(FREG24(NB} *(VRATIOI}
DD 410 NB=1,24
410 SPLJEINB,NA) = TBLULIFLOG24INBI 4CRVXAC o Lo 24)
RETURN
END
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SUBROUTY INE LOBE SE :
IDM914 21 -~ JT

COMMON / AREAY /7 SPL24(24,37042) 4SPLREF{24,70411}
COMMON / AREAL 7 MF{30) yMN{LO) s ENGINE (NIyNJoNKyNIT CRV G0}, MKT
COMMON / HFYJE / SPLFA(24,70,2) 4SPLJE{24 4701 ,0ASP(70,2)

s SPLTLE( 24, 70} :
COMMON /7 HFVUT /7 CAT(4) JATENT 24 44) 4 ATATM{24 440 JATENM(4 )
DIMENS ICON SPLAT{2)
DN 18 N=l.4
DO 18 NB=142%
ATATM{NB¢N)=ATENINB (N} JCAT{N)
0N 54C N =1.2
L0 540 NB=1,NK
ATATM(NB,N) = ATATMINB,N) + ATATM{NB ,N+2)
CONTINUE -
NO 220 NA=NT.NJ
DO 220 NB=1,NK
00 17 N=1,.2

SPLATH NI=SPLFA{NB4NAJN) — DASP (NA,NI*ATATMING,N)
SPL?4INBsNA,11=10,%ALOG1C{1 0, % {SPLATY 1)*«1 )
+1 0. ** ([ SPLATI( 2)%,1 )
+1 0. 2% {SPLJEINByNA) %1 }
+10, %% { SPLTLINBJNAY %41 } )
RETURN '
END

21



ic9

120

160

170

ieQ

210

220
230

250

1

FUNCTION FMTOME(SRZ, NTCR)

INMOl4 D8 - (R

NIMENSTON SPL{25)3S(25) oSPLPI25) ,SP125) ySRAR([25),SPLPPL25),FC{25)

! SPZLL1Y
FQOUIVALENCE {

N 110 K=1,24
SPL {K1=SPEZIK
TF [SPLIK)
SPLPIK)I=SPLIK

St3iv=C,
00 1C0 K=4,24
S{KI=SPLIK]~S

0N 150 K=5,24
IF{ABS(S{KI)~S
IFIS{K1eGTa0e
IF{SIK~1)eLEs

SP,.S,5PLPP)

}
ol Te 040} S
)

PLIK-11}

{K-I?l.LE.5.)
i GO TD 120
Ded) GD TD 150

9 {SPLP,s SBARLFC(C}

PLIK) = 0.0

GO 7O 150

SPLP{X=13={SPLIK-2}+SPL(K}) /2,

GO 10O 1¢tC
TF(S{K}alEeS{
IF{KeGT422) G

K-=111 GO 70 1
Qg 13 130

50

SPLP(K)={SPLIK-1)¢SPLIK+1}) /2,

¢ 70 1£C
SPLPL24)=5PLI
CONTINUE

DN 160 K=4,24

2315123}

SPIK )=SPLP{K)-5PLP{K~1)

SP{3¥=5P{4])
SP{25)=5PL24)
CO 17C K=3,23

SARAR{KI={SP{KI+SPIK+1)+5PIK+2}) /3,

SPLPP{ 2)=3PLI
BO 130 K=4,24

3

SPLPP(K }=SPLPP{K-1)+SBAR(K-1)

FM=-1CCCa
NTCR = C
oo 280 K=2,24
F=SPL(K )-SPLP

P{K}

IF(F.LTa2e} GO TO 220

IF{Kel TellaDR
FCIKI=AMINILF
G TO 22C
FC{K ¥I=AMINI(F
GO 10 220
FC{K)=0.C
IF {FCLK)

FM = FCIK)
NTCR = K
CONTINUF

oKelGTu2i) GO
f24420e/30)

T Eev 208764}

oL Te FM)

0 210

122

GC TQ

250



FMTONE=FM
RETURN
END
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400

5C0

2
1
1

1
1
2
3
1

1

i

LSRN AT I

N

SURRD

NIMEN

EQUIV
DATYA
NATA

NATA

DATA
NATA
DATA

DATA
DATA

DATA
natTa
DATA

[F{HR
TF{FR
HARS =
I=1e
NF=25
rnose
K=1+J
ALPC=
HMOLM
AL PMA
AR G=F
AMAMM
ALPMO
AACHEd
RETHR
END

UTINE ATABCINB ,TEMP,HRFL ,AAC)
l10M314 04 - 27
SICN AAC!I,,PFRFQ(8’yCFPEQ(8'oTFREQ{?5,cFREQ(#llaxl(25’|
Y1(253932(19’;Y2§19)cX3iZIaY?(Zgll)'Z3{11}9XQl2},
Y6l 2,11) 02441 1)
AL ENCE [FREQU1V,PFREQ{1) )+ (FREG(I) ,CFREQ(L)},
(FREQULT) STFRECI1I X1 (L} 47301),24010)
PFREQ!I.799341,2.0969192.39794.?.69897,3.¢3.30]03v3060206.
3, 772786/
CFREO/io724276,2.02530692-326336.2.628389y?.92941913.230449.
15314 T79,3, 702431/
TFREO/lonEQ7Q1.799341'1.90309'2.02-09691o2c20412¢2.30103'
2.39?94926@9831192e60206e2a69897e2=799341v2¢9030993=v
3.09691;3n20412:3-30103:3.3979413.&9331103060206t
3.65C303.3.74896313-35125?13-951338v4-n49213f
Y1/3220@25|.?9!032 '036t."1 it‘fs 1'.51 v.561063§.710790089'1.0!'
1.14t1927'1a41'1.57,1.7511.98t2.10¢203612-67y2.95'3¢26/
KZIQ@OQB!O&S!QTSQagvlovlnlz 21825¢)ls5420 120542 13654403 %254541
EsrvBaBe el
¥2/Ce0ebF54F4e55ylarla 20950886544 T5 40 57 10407374031 302 79024y
02254021462 ¢02/
X3/= 5228754954243/
YB/.GBSﬁq10498311g-0791Rlv1o556303o.136721'1.61804By.198657'
1.6720§E|.2479739157?4275,929225691.77085210342423'
10312913v¢380211.l.859232g.431364,1a908485;.4771219
2095424350525045'16 3G95463%/
73/CaslCos200930ev400150a960s ¢7Ca 1800 190,+1004/
X4/ lag2a/ )
V4760586076021 18— T44T2T 40230469 ,-4545155,0431364,
~n ?467E?'c 63346 81'0180454'. 80618'—.017729 *e ‘463 788;.1 139‘}3'
1610771 40255273 414255273 10806540 ,143891664, 531479,
1e51B514,4862758,1e643453/
FL eLTe 101 HREL=10.
FLaGTald0s ) HREL=100,
10.**TBLU2{&LOGIO'HREL)cTEMP,X‘vl49Y4o1'1!211112111)

D J=1eNF

10, 2% [{ 2, D6*FREQIK)I-TL578)
X=TRLUII{FREQ{XI4X14Y1l,y1l,.25)
X=1Ce®**TBLU2I{FREQ{K)I=34 4y TEMP,X3 4734Y34]141¢2+11,42,11)
ARS/HMOLMX

=TBLUI(ARG +X24Y241,19)

L =AMAMMRALPMAX

}=ALPLC +ALPMOL

N

124
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20

~N NP W -

1

SUBROUTINE EGAI{DIST,FREG.BETAN,ATY}

DIMENSICN FREQIN) JATTINIJAKITIAT{63),FRIT}I,R(T)
163,

DATA

EATA
.5' 'l.
le 1le€
Le +1e%
1l 1le%
1¢ !105
le <26
la 32

DATA

NATA

4C004 /

v 1e
v2¢
v 2
12
+2¢
v 3e
+ 3.

R

AK f 24T,

AT/
vle ¢l
124 v2e
1265 +3e
+3e s ha
’3'5 '50
r49¢5 164
"’.S 96.

2627y

S s2e
5 93
2 e
25
'6.
2 Ts
v Te

2e 19

rhe

1be

¢Te5
10,
11,
w13
r13a

193,

14e5
2 Tea

1%

1110
+13,
15,
v15,

FR 753a s 106e ¢ 2124y 4254
71006 1200¢ #4004 46000 48004 y10004 420004 430004

CATA P1/2,14155265/
DATA PIS902/1.55508836/
BETA1=BETA / 18C.*P]

IF

(BEYAL LTe 0.0}

IF (BETAL .GVTe PIS902)
oo 20
TRLUZIODISTYHFREQUIIyRyFR AT )] 41 954729, 7)
TALUNIFREQU I} +FRAK,1,7)
ATT{ II=X*EXP{-A%*SQRT{TANI(BETAL)))
CONT INUE
RETURN

X =
A =

END

f=1¢N

BETAL = 0.0

BETAL = PI9902

125

+5e
17
!90
v1l.
114,
+15.
+154
8504

L I A Y

70M31S5 09 - 8T

2e114 2.11/
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FUNCTION QAFUNC{SPL?
IDM914 10 - AT

NIMENSICN SPLI24)
DACAL =Ce.
0O 301 K=1,24

901 UACAL =NACAL+10.**{SPLIK)/1Cs)
OAFUNC=1C.*ALOGI0(NALALY
RETURN
END
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BLOCK DATA ‘

I0M914 13 - 8T
COMMON 7/ AREAY / SPL26{24,T70,2) +SPLREF(244T0,41)
COMMONFARFAZ/TITLEL 40)

COMMON / AREA3 / FREQ24(24),FLOG24(24) ,FREQB{B) FLOGR(A ) BWN(24)
COMMON / AREA4L4 /7 MF{30) sMN{IO)+ENGINE NI NJ,NKyNTT CRV(40D),MKT
COMMON/AREAS/PNL24TTOL XNOY24 {24) +EPNLIB} sPEAKPNI4]),

1 CASPLL{TO,1) ,TCPNLITO 41} o+ XNOYMX{TO)s MTCHLT7C)
COMMON/ AREAG/THRUST{4) o THRUST (61 ¢OVHTIM{4) yTIM(T0) ,TIM2(T0,3,1)
COMMONJGEDOMI/HL 2,41 oV I3 ,4 0 jHRELI3 40 JTEMPIA 34} X 13,:4),Y1(3e4), PI

1 s GAFMM{ 2} JALPHI{2F +S{T0+2) +M{T0+21% 1L1L2)
COMMON/CECM2/THETA{14) s THETAZ (1946) s ALPHAL210) ,DIRSLI{210),

1 DISTSLEZIC) AACL2C0)
COMMON/CCONNOY/ABRPS{ 24) +BBPS{243 s ALDI24} ,BLO124) s AMI24) 4+ BM{ 24}
COMMON  /HFVJIE/ SPLFA(24,T0+2)y SPLJIEL24470), CASP(70,2)

i 2 SPLTUL 24,T0)

DATA PI /7 ,1415926536 7 s SPLTU/Z1680%0,0/

+AAC/ 200%GCa0/y TITLE/4O%0,/
¢PEAKPN/&%D,L.D/
+JEPNL 78%C.,0/
g TIM /TC®C. 0/
+TCPNL /770%C,0/

DATA THETA/304a 3406950 1500 s 700 +800 1900 v100¢ 91104 41204 4130e4 1404+
1 150441606/

DATA BWN /1009240936014 015:046e 034 TaC184049e02100411a04+12.0,

1 1309146051560 01660s1T7e031Ba00]1960+20004210049220042340,424,0/
CATA FRFO24 .

2 500a+ €3Cas BCOey 10006 21250 916006 920006 +25004+31504140004»

3 5000e+£300,,80C0,4,10000, /

CATA ABPS/

2D 00U

1 Ede ¢50e 56, ¢53, 151 v4Be 1ibe shhre 142 140s »
2 40,4 +40s 2140, +40. 3B, 134 232 130a $29s 298 »
3 3C| '31. !37. c‘l. /

DATA BePS/
i e 185.5 48763 47909 27948 +7Tba s T 2 T4e9 19446 1000
2 1000a +10006+ 10004 +10004 410004 31000, +10004,+10004410004 410004,
3 10€Ce 2100Ce 18443 +50,7 /

CATA  ALO /

1 t4a pﬁOo v 56, 1534 +Ole +%4Be 145 LT N r&42e v 40, 1
2 400 040. 1400 f401 '380 1340 132. 130. 029. 929. ]
3 3Ce e3le 23T e4l. /

NaTA RLO /
1 S2e +51le 149, v47Ta shba 145, 1453, s42a rhle v 40 1]
2 40 140 9%40a  340e +38c 934s 432 +30e +292 429«
3 30, r3le 3%, 137 /

DATA AN /
1 2043478 4404057 ve D3683]1 4, 036831 ,.035336 ,
2 «e032233  ,,€33333 ,,032051 ,,030675 +.030103% ,
3 +C3CIC3 ,0C301C3 42030103 44030103 +.030103 ,
& «026%E 222996 ve 02996 e 02996 +»+ 02996 ’
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5  #C2656 44 (2996 04
n e a ?
oATA BM/15% . 030103, Ge 02996 205 e 042283/
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FUNCTION TBLULIXX s XY oMDX 4NLX]} N :
I1DM214 14 - 14
DIMENSION X{1},¥{1)} »

N3 X = MCX-1

CALL SEARCHIXXMsNO X NLX,1,0ELTA 1,A 1)

TALUY = Y{T} + {Y{I+1}-Y(I))*DELTA 1/A 1]

RETURN

END
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FUNCTEON TRLU2EXX YYyXoYoF2 ¢MDX MDY ¢NLX 4NLY o NFX o NFY )
DIMENSICN F2INF X NFY)X{1)sYI1)

NO X = MCX-1

NJ Y = MCY-1

CALL SEARCH{XsXXND X,NLX,I  DELTA 1,4 1)

CALL SEARCH{YsYYNO Y NLYJLDELTA 2,A 2)

NDEX]1 = (F2(I+14J)-F2(1,J))*DELTA 1/A1

DFX? = (F2UI41,J¢1)-F2(1,J¢1)1*DELTA 1/Al

TSLU? = F2{T,Jd) + DFX1 + (F2(14J#11=F2(I1,J}+DFX2-DFX11®DELTA 2/A 2
RETURN

END
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SUBROUT INE- SEARCH{X o XX NOX¢NLX+ I 4DELYALAY

DIMFNSICN Xx{1}

NGO X = NO X + 1
IF{XX.LTaX{ND X}} GO TD §
IF{NO XoCELNLXIGO TO 5

o 10 1

DELTA = XX — XINO X}

1 = NO X

IFIND XeNEel) GO YO 10

A = XINO X 4+ 1) = X{ND X)
RETURN

IFI{XXaLToXINLX})Y GO TO 20
DELTA = XX - X{NO X-1)

A = X(NOX) - X{ND X-1)

I =NO X~ 1

RE TURN

DELTA = XX = X{NQ X - 1)
A = X(NO %} - X{INO X-1}

I = {NO X=11}

RETURN

END
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SUBROUT INE BOUNDY (DRYEST, X, Y, %, *)

L
C IDM314 30 - 30
c THIS SUBROLTINE CONTAINS LOGIC TO GENERATE 'FOOTPRINTS' -
C LINFS OF FQUAL PRESSURE. EAGLEMAN NOVe 1970
C
LOGICAL #4 FIRST
INTEGER %4 OLD +FIPFOP/03/
REAL *4 DBHIST{Z), DUMYL(2)
COMMON /FOOTPT/ ICY, CURVX(100}, CURVY{100), !PT, POINTX(250)
1 +POINTY (2501, DBNL, DELX, DELY, FIRSY
C % * * LI % % ¥ - %X = ¥ - * x = ¥ ¥ *
IF { oNOTe FIRSTH GO TC 1005
C INITTAL IZATVION - - - - - -
FIRST = LFALSE,
NEW = 1
mn =2
ICy = 0
CBHIST(OLD) = DBNL
GC YO 1010
1005 NEW FIPFCP — NEM

oLD = FIPFOP - QLD
1010 CBHISTI(NEW) = DBTEST
CALL BOUND (DBHIST(NEW}, DBHIST(OLD), DBNL, Y, DELY, +2000)
Cxkx BOUNDED - - - -
Cxx STORE INTERPOLATED POINTS
ICV = ICV + 1
DUMY{OLD) = ALOGIO(POENTY(IPT-1}))
DUMYINEW) = ALOGLO{POINTY{IPT))
CURVY( iCVI TBLUL{DANL, DBHIST, DUMY,y 1, 2)

=
CURVY{ ICV) = 10.0%**{CURVY{ILVI)
CURVXLICY) = X
X = DELX
IF (CBHISTINEW) oGT. DBHIST(OLD)) GO TC 2010

DRHTSTINEW) = DBHIST{OLD)
Y = ¥ < CELY
| GO TO 3005
Chsx NCT ROUNNED
2000 CINTINUE
5577 FORMAT ('0$38$$ ¢, 8G15,7)
WRITE (&455T77) DBHISTe NEW, OLD, CURVY{TCV), CURVXUICY), X, ¥

RETURN 1
c
CHx IF X OR Y IS AROUNDED, COME HERE
C*% DECREMENT Y, AND IMNCREMFNT CR CALCULATE A NEW X
C
2005 v = ¥ ~ DELY
c
C X =X
C
2010 CRAHIST{NFW) = =1.0
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c .
3005 CONTINUE -
WRITE, {6,5577) DBHIST, NEW, OLD, CURVY{ICV), CURVXLICV)s X4 Y

RETURN 2
C
C _
ENTRY BOUNDX(DBTEST, X, Y, %, %)
C
IF (CBHISTINEW) o.GTa 060} GC TO 4005
DBHISTI{NEW) = DBTEST : :
X = X - DELX
IF {CRTEST +GTe OBNL} X = X ¢ 240%DELX _
' GC TC 3005
4005 NEW = FIPFOP - NEW
OLD = FIPFOP - OLD
DAHISTINFW) = DBRTEST
CALL ROUND (DBMIST(OLD), DBHISTUNEW), DBNL, Xy DELX, #2000}
Crex BOUNDED - - - -
C*x STORE INTERPOLATED POINTS ' :

fCV = IcyY + 1
DUMY(OLC) = ALOGIO(PDINTX(IPT-1})

DUMY{NERW) = ALOGLOL{POINTX(IPT})

CURVX{ ICV) TBLULI{DBNL, DRHIST, DUMY, L, 21}
CURVXL ICV) 10, 0%* {CURVXIICV)) :
CURVY({ ICV? Y o

"I |

GO TG 2005
END
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SUBROUT INE BOUND (DBHISI1,

c
C * * * *
IF (DBHIS1 -t Te. DBNL)
If {DBHISZ2 LT« DBNL)
Cox INCREMENT ¥ TD DECREASE ODBHIST

Y = ¥ ¢ DELY

1005 IF {OBFISZ «GTe DBNL)

C*x CECREMENT Y TO INCREASE DBHIST

Yy = Y - DELY
1505 RETURN 1

C*x NOT BOUNDED

2005 RETURN

C*% BOUNDED
END

DBHISZ, DBNL,
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DELY, *)
IDMe14 30 - 30
* K % * % %
GO TO 1005
6D TO 2005

GO T2 1505
GC T2 2005



SURROUTINE PLOTFP {X: Y4 NPTS, FIRSTs Uy V4 NPTS2)

o IDM914 31 - 31
C ‘
C** SUBROUTINE 710 PLOT FOOT PRINT
LOGICAL #*4 FIRST
INTEGER *4& MXPTS/1000/, XLABEL(1)/? Y/ SIZXLIO/ o CYCLE
1 +YLABEL{D) /Tt 7 /e SIZYL/CO/
2 +TITLE(4)/'EPNL TEST DATA */, SIZTIL/14/ +TYPE/'RECY/
3 + SYMB '
REAL #*4& x{i) + Y(1), U(L}, JERQ/0L 0/ »Vil} ,
C * - x - * - * - * - *® * * * x ¥ * % * X x % * ¥
I[F [ 4NOT, FIRSTY o GC-T0 1000
CYCLE = 1 ‘ '
C
Cax INITALT2E FOR PLOTTING o
CALY PLCTIN {looilcog IZQt 0.0 90.!*12.0! 0-,?11.0! 000
1 + TYPE, CYCLE) .
c .
C5577 FORMAT (*Ce**x %, 7G15.5/(5XsT7G15.5)1}
cc WRITE (6&,5577) {x(Jd), Y{J},J=1,NPTS), NPTS
C S
Cax PLOT POINTS
C X
C - - ROTAYE PLOT -90 DEGe TO ORIENT WITH PAPER -
1000 XSF = —-2C00,0 :
YSF = 1(CCC.0
XSP = CaC
YSP = 0,.C
LINPT = - 1
SYMB = 2 |
CALL PLOTSC {Y, X» NPTS, XLABEL, YLAREL, TITLE, SI7XL, SI7YL
i +STZTIL, YSP , YSF , XSP , XSF , LINPT, SYMB)
FIRST = LFALSE,. ' )
C - - - PLOT INTERPOLATED CURVE - - - -
LINPT = C
SYMB = ( '
1050 CALL PLCTCY (Vs Uy NPTS2,YSP o, ¥YSF , XSP 4, XSF 4 LINPT, SYMB)
C GO TC 9990
C9000 WRITE {£,5€C5) MXPTS ,MXPTS .
C9005 FORMAT ('0%x«k THE MAXIMUM NO. OF POINTS ALLCWED BY DIMEMSIONING
C L {', I, %% HAS BEEN EXCEEDED. THE FIRST',15,' PCOINTS WILL BE?
C 2 + ' PLOTTED.?)
C ' GO TO 1015
9990 CONTINUE
C CALL PLCT (Z2€ERD, IERQ, 999)
RETURN
END
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APPENDIX 4

PHI PROGRAM DESCRIPTION

PRECEDING PAGE BLANK NOT FILMED

137



PHI PROGRAM

This computer program evaluates the relative effectiveness of the inlet and fan duct lining and the
fundamental and harmonic attenuation.

The main program accepts the punched output from the Aircraft Noise Time History Prediction
Program (EPNL program).

Program Input
1. Title card columns (1-72)
2. K1,K10 (215)
K1 indicates the number of attenuations used with values as indicated by DATA
statement ATENM2. If K1 = 4, then the data statement is rearranged by replacing
ATENM2(4) = ATENM2(5).

K10 = 0 at all times.

3. LON1, LON2, LON3, LON4, MTH, NST, NiN, 1PHI (815}

LON1 = 1 Write input
LON2 = T Write revised input
LON3 = 1 Plot attenuation
LON4 =  Plot phistudy
IPHI = 1 Long printout for design information
= 0 Short printout for documentation
NST =  Start of phi calculation {integer between initial and final
peak attenuation value)
NTH = Final value of NST
NIN = Increment to be used in going from NST to NTH

4. C1,C2,C3, C4,C5 (5F10.1)
Constants used in the elevation of the phi function.
5. ATT2 (40X, F6.0)

The change in EPNL as effected by the attenuation.
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6. CORREC (F10.2)
The difference between the first EPNL calculated and the reference EPNL value.
The program is set up to accept inputs for attenuations of 0, 5, 10, 20, and 30 dB (ATENM2). The

revised input (ATENM1) can be changed to allow a detailed description of the attenuation, for
instance 0., 2.5, 5, 7.5, 10 dB.
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APPENDIX 5

PHI PROGRAM FLOW CHART
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HAIN PABGRAA

¢ FRACRAN T8 EVALUATE TME RELATIVE EFFECTIVAESS BF JMLET AND
E FANDUCT LINING MATERIALS

E_ REFERENCE TOCUMENT DI-BERE

€ LN RWALIE 1PN

£ LENG=t WRITE REVISED INPUT

E LM'J»{ PLAT A1 HUR'HMS

C SUT_F TRTION

E [] N FALCT8AS

[

< REAT 15,301, ENRaSOR TITLE >—r

AD IS, M1
< EERE Ig. g} EENI.EHN‘E LEND, LENY, KIH. N5, HI N, IPHJ) w
i

[ NZR« IFIH=HSTY 7HIN+1 )

{ MRITE 6,10 )

RTENMI U «ATENKY (5]
ATENM2 (U} wRIENMZ [5)

1
K1yt abi]allanl

1
é.anu\ m‘la |h 1.1 M
5.302) CoA >

30 ATT2IM « AT12 1M _+ CORAEC |

[CALL wRATE ATT2,ATENK |
]

[CALC_INTAE {AT12,ATT, TFARR,RTENNL  ATENNZT |

[cALL WRATE W17 R1EMMIT |

{t o8 250 ML = t,1 )
T - g

| » 1
COERNL « COEFMINDI
K3 =0

K
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~ v 08 208 M4 = 1,010 |

[

" wwanarnal T8 100 NRY « 1,M10 )
1

HARWF = RTENMY IMAUS
Eélﬂﬂé = ATENMI [NRA)

G
T4 30 AL = LA

NPT=NPT+1

TCALL ZEPABR [DEPHL ,ATENHDY |
T

87 CONTINIE

; i Y (K2l = QEPHL 31
DEPHL2 INR], NR2) « DEFML [H3)

80 CONTINUE

WL=NF 1
CALL vPLATK ,0.,30.,Y ,0.,15.,8PT ,¥PL ,1,2,2,60.,30.,71X1)

NRITE IE, 15)
< WRITE (6.1 I 404t . MARNI, 2 IMU) , HARNF,Y IHU) . HNe,H2) >
L.

T
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f

—

A A TP i e o 4 P £ . P A e

T 85 NaNST,NTH,NIH |
I

NPT1aNP T+t
MNi=KPTi
KINLET INt) = N

70 8F L=1.H1

88 DPHL ILT « THLUR RCINLET INLI L RTENML ILI ,ATENHY ATENMY, DEPALR
1 ,J).5.K1.K1.5.5

!
[;an#n - wr.u: ICOEFAL , DR M. ATENRT, JL K1) l

(e

IFiR.CE.XCU.BR.A.LT.RTENMY 1110 YFANINU = (pfoceD. )

WAJTE 16,2511

/VV\ANMIWUVMIVWVVVWW M 2775 N1 =1, HERABA ]

I

¢

WRITE 15,2851 N1, H'ITPE INU , CHIF INEE L CKIH N1, CHFF INYY L CHFH (N1, >
BLOFAL iN11 , NEWPAL IN2) 5 HIND

o

8 8 5
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Y SUBABUTINE GERADR IDEPKL,ATENNLI /

//IFL e

< iMAzER, N
S~ g# it B

P
1F

[DEPNL i3t . 6T, DERFAL IH3-KY))
RLE -

~
™~

SRYEL a DEPML M3
SAYER -EBEPNL M3-HN

—
- 1" ~
IDEPN. IK3) 6T, DEPHE, M3-11]
~ U ch it e
e

/
'\.

SAVEY = DEPNL M3
SAVE? = DEPNL IM3-11
TIPE = 1

M|

™

65 NEARSA = NERRASA + 1}
OLDPML (NEARBOR] = SAVEY
DEPNL K3} « SAVE2+ .OM
HEHP?II. INERARRT = DEKL M)

WS INERRBAY = MRS
mrmsnmr - mmn A1)
= RTENHY [HRZ)

cmumr:naum = RTENM] INAT) ;
CHFYH (NERRAAL = RTEAMY [NAL)
NTYPE (NERRBR) » TYPE

Ny
FEER21
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KARE

{]En-memt F 1)

1F
(IPHI.EN. 1)
8 13

C_NRITE I5,16] _COEFAL  ATENML INRAY, IATENHL LIHVY , IWVe1,51 >

{08 175 N=i, H2A

wrand” 1785 WRITE IR, 171 XINLEY N, [YFAN INL«NZR-NZA*N)  Nia) NF1)
L

(n;r"\
[IPH1.ED, Y
-G8 18 200

HATTE 15

WAITE 16 '-II CUEPHL ATENM1 INRWY

BRITE 16,981 IATEMAT ITHVT , IHVa1,8) 01, 02,03, 04, C5
HRITE 16,87

I8 375 H=~1, 424

PHEL = C1wXIHLET Nl nn(S
PHIY = CUsATENM1 (NAY) wul5

L HRITE 6, 21

08 310 Ni=t, NFJ

Ni=N1

PHIZ anl'.‘zﬂﬂ'IENHl 1H1) wuCS
PHIS = CAaYFAN [HK) wuCS
I

% rc IF IYFAN INKI . GE.¥CU PHI3 » 10000000,

R
[PHE = PHIT+PHIZ+PHIZ*PHIY |

i

1, [TFAN [N2nNZA~NZA*M , N2=1, 5]
1},PHI,PHIT,PHIZ,PHI3, PHJH -
_I

3
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M‘w’ww B v

i

S_SUBROLMIAE #RATE IATT ATENMR) /

RIS
[ MAL=D |

08 605 M4 = 1,HAD |

i
v«uvwm;vwvv\mwwwwawwwa-{ ot E45 NP3 & 1,H10 ]

HRITE IE, €671 >

04 F0S MAZ = 1 M1

DA K0S NRi = LA ]

MiC ~ NAC ¢ 1 |
Y

/ WRITE 15, 682] ATEAMR (N1, ATERNR INR3H . ATERNR INA2T ,ATENN2 (NAKT ,
L ATT_ INACI , 3AC

v.\.-.-ra-n.-/-Mq.r-r.}

-

R Uy R 1, EEN‘I!W\E\‘,

E“f-z Loily
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N SUBROUTINE INTRE I1R112,AT1,1FARA, ATENMI, ATENNZ /

08 510 HAu=) K1l

m— —

02 610 NAZ=1, K10

0 610 AA2 = 1,H1
08 610 WAL &« iK1}

KRY = KK3 + )
TERAR INRL, NAZ, NA2, NAUT = AT12 K3

ELO CONTINUE

T k20 NBu=1,N10

T E20 NA3=-1.M10
I8 G20 AA2 =~ ), M}
00 G20 NRL = 1K1

MY = WHY ¢ 4

AT KKUY = THLUQIRTEHHlINﬁil.HTEHHIIHHQI.R1ENH1|HREI.RTEHH!I*&H].
L RTENHE.81ENH2.R1EHH2.RTEHH2.g{ﬁﬁﬂ

2 1.1.1,1.110,H10,K: . KL,5,5.5, '
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S_FUNCTI8N TBLUL I, Y, M0E ALY/
i

« ADN=
CRL.L SEARCH DX, XX, N X, ALY, 1.UELTA 1.8 1)
TBLUL = TN + difetT =Y Ui AR
ot

\ FUNCTION YBLUR MO, 7Y, %, Y, F2 I, MDY, HLY, LY, KFX, NFY) }
) i

18 - M- 1
NO Y » WOY-1 ‘
E‘Rt EARCH DL, 0%, N0 o NLY, l DELIA

1,
CALL SERRCH n' Y N® YINLY,J DELTA 2
PFYT = (F2 l1+1, i -F21h, 311 «BELTA 4&

X
1
L
L

o2 = iFZHﬂ 1e11 27T, 06 N U DEL
!g.ua = F2 1), 00 v DFXE + IR L e

1781
F2 i,y +DFX2-DFX11 wOELTA 2/A 2 '

L FUNCTIEN TSLUY L YT, 72 7,.H.¥, 0%, NOC, W07, NOH, 7
RN LTHLIHLHHFKH.# F“ y,

;

-
a
el
—

vexa ¥
VPETL = VFH!

P Y

VEXTU = VPK I0AZ,VPL]. VPXE)
YPXTHL = VP (A3, VPUTY , VPXY2)
VFXTHZ = VP JOA3, YPAY3 . YPLT)
TALUY = VPX 10AU, TRV VPAYNR)

RETUAN )

_FUNCTION VPYX 1A, 8,00 '

frtpx = 8+ Am il m
RETURN
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< SUBREUTIRE SEARCH I, YN, WOX, ALK, 1 DELIA.AL 7

1 = [NB %=1}
AETUR

'
e d

20 0ELTA = XY - XN X - 1) |
‘ e AN~ XN -
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_SUBABI INE VPLBT W5,.X1,4A, 15,11, TR, AF1, NPL, N, LY, LY, XAK,TAK, 110/

N 52
N GHa Y 5= 1
EXY 5=NY 5H

| NP M=RET/ NPL

—~

IF
@u. BR.XAN, 61, 100,

XAN=100.

MEA=XAN+12
MYH=TRAN
Nr=NTR*L
NCH«5

B8 500 IJm=1, W1

(T =¥ (1M ]
I

00 Y 111 275 LM

NEPT5 INFL 1) =] i
KAY~ (10D, 7XANI % XA-X 1) * XJ
il e

| SUINS] =XAY
=41 )

It= [AN=A]] /XNAS+H)

i—«vw-—f 1E 54 M =t+0, 0000 |
L

DL~kAN 7 AW T
N
EY=YAN/ 1YA-T -
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00 50 Ml=i, N[

T « YAN - &,
E -!- n - 18
CALL ¥YPBET IY,Y!,BP1,),YRAK LT
T1=TRAN
TUP=YAN+L,
i
C_NRITE IS, 100 NAAMI,MAAMF, IATENRL L1, f=1,51, ITJILE D, 1=l 18] >

08 N3 HHe1,HY

Ne=
JED=}
TeTUP-HH
8 25 Ja1,NKA
25 L 1Ji =HB
12 =N
NKRT =N

k

L
L

56 SCALE=T/LY+Y)
L 1131 «NP

L INXR) =P

H=(

T1=11-5,

IF

KO .HM . NE.,
3

s —

MH.NE. LA

‘\\M

” 08 32 Jet2, HYA
32 L 1Ji N

00 35 J=i2, N¥A, WAL |

L IJ+NCAY =MM
35 L M =ap

37 NNN=HBPT5 1)
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?wwwwuw_ai Lne1, KFL

OF 39 1=JET, HRH

% - H]F T~

-7 P |
8.62,38 -

B2

~

L B] «ITT IN1Y ’
H1=M1+1

‘—:i&“***—]

TN
B2, BE

{66 WAITE 16,100 L I6F .BCALE, Ik 1), J=12, WA >

ILRLET Wz WRITE18,5Y L i) Jo L, WARY >
L .
e @ el
NKSS = NS - 2

756 WRITE 16,7 15K M) Rel WKSS) >
§ -3 x5S

¢ SO WRITE IS, LS IIXMY I=L 8

RETURN
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\_SUBABUTINE YPO1 1Y, YMIN WP J.¥L,0 /

UV b «FLBRT LIFFY 1D IV 1 -VIINE « 51T )

o 11 .LT.0.0R.V I} .GT.NC
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APPENDIX 6

PHI PROGRAM LISTING
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FANDUCT LINING MATERIALS

PROAGRAM TO EVALUATE THE RELATIVE EFFECTIVNESS OF

INLET AND

2(25)

C

c

C

c

C

c REFFRENCE ODOCUMENT D3-8686

C

C - LON1=1 WRITE INPUT

C LONZ=1 WRTITE REVISED INPUY

C LON3=1 PLECT ATTENUATIONS

C LONa=1 PLOT PHI STUDY

C IPHI = ¢ SHORT PRINT OUTYT FOR DOCUMENTATIGON

C IPHTI = 1 LONG PRINT OUT 70 GET DESIGN FACTORS

C

C
REAL NE WPNL
DIMENSICN X{25}), Y{25),
DIMENSION ATT{625), DEPNLIG25)
DIMENSICN DEPNL2(5.5)
DIMENSICN TIXL(6), TIX2{6}
DIMENS ION ATENMZ2 {5}, ATT21625),

COMMON / COMML / OLDPNL (625},
1 1CKIF(625),

NEWPNL (6251,
CKFF{625),

TFARRI{5,5,5451}
NRSCK(62514NTYPE(H2S)
CKIH(625),y CHFH(625)

COMMON / COMM2 / K1,K2yK34KGeNR1 4NR2 ,NR2 ,NRG ,NRS (NERROIR,K10,K14
COMMON / COMM3 J TFLAG IPHT JNTH KRFT «KST 4NENyNZA,NIB
COMMON/COMMG/OPNL (5 ) XINLET{150} s YFANI1SD)

COMMON/COMMES C1,02,034C4,C5,CDEPNL

COMMON / COMMS& / ATENMLI{S},ARC(S5)

COMMON / COMMT / LONL,LONZ2,LON34LONG 4LONS»LONG64LCN7 4LONS

CIMENSICN CODEPNL{ 6}

DATA CODEPN /1Ce y5%0s /

DATA ATENM?Z /0e95a 9100 v20e v30a/

DATA ATENMI 70a15e 31 0e +20s ¢30Ca/

EQUIVALENCE (ATT{1)} .DEPNL(1))

CATA ABC/TA B *C''D?,'E/

DATA TIXx1 FOINLET T ATP,*TENU®*PATIN? 4'N ", L 4
DATA  TIXZ FYFAN 7 DUCT Y, Y ATTEPENUAY L' TION®,? v/
COMMON / RFOPLD / HARMI ,HARMF,,TITLE(36)

1 FORMAT(']1")
10 FORMAT{4F1Ca14F1042)

15 FORMAT( /10Xy *INLET*1SX®FANDUCT 6 X D-EPNL/SXPFUND? 5SX* HARM, !

1 SXTFUND, " 5XTHARM, ' /)

20 FDAMAT (1CIS)
2€1 FORMAT("*1
1* TYPE = 1

DATA CORRECTICNS*///
INCREASED INLET FUND.
2% TYPE = 2 [INCREASED FAN FUNDS
3//73XY NO, 23XV
43X* NEW *3X*
SAIXYDEPNL'3XT CARD/}

ATT,
ATT,

TYPE"3XT*INLET*3X*INLET*3X"*
DATA'/1SK*FUNDG *3XTHARM "3 X FUND G "IXTHARM, *3X* DFPNL !

GAVE DECREASED DELTA EPNL*/
GAVE DECREASED DELTA EPNL*/
FAN '3x* FAN '3X' 0OLD *

255 FORMATL 2X,134BXeT1,1X,4{3XF5, 2)v2(2!.F6e3l.5! 13)

300 FDRMAT(#CXvF&.OI

PRECEDING PAGE BLANK NOT FILMED .
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301 FORMATIIFA4}

302 FNORMAT{FiC.0}

¥CU = ATENM1IS)

CONTINUE

nn 125 [I=1,18%0

125 YFANITI =0,
NERROR = Q@
NRS = (
REAT (5,2C1:END=500) TITLE
READ {5,2CF KI1.K1C
READ £, 201 LCNI'LUN21L0N30L0N4QNTHfNSTJN[NvIPHI
NIA=INT+H-NSTI/NIN+]
IF (K1.FQeB5) GD TO 120
ATENMI{ 4)=ATENMI{5)
ATENM2{ 4 )=ATENMZ{ 5}

120 IF {X1DL,EQ.Q) K10=Kl
NFI=KI1
Kla=K ITRKI*K 14K ]
READIS,1CH C1lyaCZ2sC34L4,C5
RFAD (5,200} (ATT2(I) o I=1,K14)
READ {5,202} CGRREC
ND 30 N=1,Klé4

A0 ATT2(N)Y = ATT2{N) + CORREC

TF {LON1.EQat) CALL WRATE {ATT2,ATENM2)

AN

CALL EINTRE (ATT2,ATT,TFARR ,ATENM] s ATENM?)
IF {LONzZ.EQal) CALL WRATE {[ATT LATENML}
NC =1

DD 280 NC = 1,1

I =1

COEPNL = CDEPNINC)Y

K3 =0

DO 200 NR4 = 1,.,K10

NPT1=0D

DO 100 NR3 = 1,.,K10

HARMF = ATENMI{NRA4)

HARMT = ATENMI{NRIY

K2 =C

NPY=(

DN 20 NR? = 1,X1

D0 903 NR1 = 1,.,X1

NPT=NPT+1

K2 = K2+)

K3 = K3a]

NRS = NRE + |

X{K2) = ATENM1 (NR1)

T{K?Z) = ATENM1I{NR2Z)

[FINC<GTe1) GO TO 27

CALL SERROR (DEPNL ,ATENML)
87 CONTINUE

Y(K2}) = CEPNL(K?2)

NEPNLZ2INRI,NRZ2) = DEPNLIK3}
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90 CONTINUE :

Q9

fF {LON3.FQe0) GO TO 99

NPL=NFI :

CALL VP.LGT!X fO.JBO.!Y ,0. !150 oNpT vNPL !1!2'20630130ovrlx1’
WRITE(E,15)

CONTINUE

NG 95 N=NST,NTHWNEIN

NPYI=NPT1l+1]

Ni=NPT1

XINLETINIY = N

DD S8 L=1.K1

58 DPNLIL) = TBLUZ!XINLET!NI).ATENHI(L!¢ATENM1'ATENM1.DEPNL2

95
1CQ

200
250

1

1

yTeT4K1 K1 5,5)
YEAN{N1} = TBLUI(CDEPNL,DPNL;ATENHIql,KlI
& = YFAN(NIY
CONTINUE
CONTINUE
NPL I=NFI
HARMI = CDEPNL
IF ILON4.FR.0) GO 10 200 _
CALL VPLOTIYFAN;O.'BO.’XINLFTp0.130.cNPTl:NPLl11;212!60.030.0T{x2l
CALL WRDTE
CONTINUE
CONTINUE .
IF{NFRRORLEQ.O) GG TO 5
WRITE {€,2%1}%
00 275 N1 =1,NERROR
WRITE (&,25%10 leNTYPE(Nl’;CKFF{Nl‘vCKIH(Nl'rCKFFle"CKFH(NI)Q
OLDPNL (N1) ,NEWPNL IN1) 4NRSCKINT) '

275 CONTINUE

GO TG 5

500 CONTINUE

WRITE{E&,41)
sTaP
END
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84

g5

87

1

SUBPOUT INF SERROR (DEPNL,ATENMLY

REAL NE WP NL
COMMON / COMM1 / OLDPNL (4625},
WCKIFL{625),

NF WPRL (6251}

CKFFL625),

CRIH(E25),

NRSCK{625) ,NTYPE(6H25]

LKFHIB?25)

COMMON 7/ COMM2 / K1 oK2,K3,K4,NRL sNR2 sNR3 o NR4 ¢ NRS GNERROR,K10 K14
COMMON /7 COMMT / LONL,LON2,LON3,LON4 LONS+LONE S LDONT»LONS
NIMENS ION DEPNL{625) JATENML(S)

[FINR2S,FQa1) GO YO 84
TF(DEPNLI{KI)oGTLDEPNLIK3-KL1)]}

SAVF1 = DEPNLIK?Z)
SAVEZ = CEPNLIK3-K1}
TYPE = 2

cn T 8¢

[FINRLsFQal) GO TO 87
IF{INEPNLIK2)GTNDEPNLIK3-1))

SAVEL = DEPNL{KZ2}
SAVE2 = DEPNLI{K2-1}
TYpe = 1

MERFOR = NERROR + 1
NLNDPNL{NERROR) = SAVEL
DEPNL{K?Z) = SAVEZ2+ 001
NFWPNL E NERROR Y = DEPNL(K3)
NRSCK(NERRQOR) = NRS
CKIF{INERRORY ATENML{NR])
CKEFINERRDR) ATENMI{NR2}
CK THINERPOR ) ATENMI({NR3)
CKFHINERROR ) ATENML(NRS)
NTYPE{NERRDR) = TYPE
IFCTYPELFN.2.} GO TO 84
CONTINUF

RETURN

END

o

GO TO 84

GO TC &7
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SUBROUTY INF WROTE
COMMON / COMM2 7 K1 4K24K34K&aNRL yNR2 4NR3 sNR4,NR5 4 NERROR,K10,K14
COMMON 7 COMM3 / TFLAG, IPHI oNTHNFI 4NSToNINyNZA,NZR
COMMON/COMM4/DPNL (S5) o XINLET{150)  YFANI150}
COMMONZCOMMS/ C1,C2¢C3,C44C%CRDEPNL
COMMDN / COMM& / ATENM1(5) ,ABC(5)
COMMON / COMMT / LON1,LON2.LON3,LON4+LONS, LON6» LCNT , LONS
1 FORMAT(1"}
2 FORMAT (/) '
16 FORMAT(//10X*DELTA EPNL x 9F5,1,10X'FAN HARMONIC = *F5,1
/- 26X'AYIOX'BTOXT C'9X?* D'OXY EV/
4XTTNLET HARMONIC = '5X45(F4o1,TX)/
J1O0XPINLETY2 X,5(BXYFAN*} /10X FUNDG"*3X,

N P e

C{AXIFUNDS Y /)
17 FORMAT(OX,FLe2e2N+5{5X4Fbal)]
39 FORMAT{ 5XeFSe2 X o5(3X F5621 112X 4AL,1X4F542+512X4FTa2))
23 FORMATUGEX AL, 1 XF5,2,5(2X+FTe2))
94 FORMAT{EX*DELTA EPNL = YF4el,10X*FAN HARMONIC = "F4,1/)
96 FORMAT{EIX'A'TX‘B'TK'C‘TX'O'7X'E'16X'FUNCTIDN PHI'/3AX*TNLEYT HARMON
1IC =t Xy S50FheleaX)sl2Xy *C1l = 'F5,3,3X°C2 = TF543,43X
3 ICY = fF5,3,3X'C4 = *FS.3/TOXYEXPCNENT £5 = "FS5e3/5X* INLET?5X,
4 S{SX*FANY I 15X*INLET'2X? PHI I2XCPHIIF )P 2XPHEL THY S 2X*PHI{FF !
5§ Z2X*PEI(FH)?) :
G7 FORMATUSXTFRUND o "6X+SU3X *FUNDS 1) 314 XTHARM, T )
XCU=ATENMLIINFI}
[IF{IPHT ,EQ.1) GO TO 110
WRITE{&,16} CDEPNL.ATENHI(NR#'.IATENHIITHV).IHV=1'53
M 175 N=1,N1A '
175 WRITE(6,417) XINLETINI o { YFANENLENZIA-NZA4N}+N1=1,NFT)
110 IF{IPH]IFQ.0) GC TO 200 ‘
WRITELE,+11}
WRITE(E,S4) CDEPNL,ATENM](NR4)
WRITE Ié.96)lATENH1(IHVl,IHV=1,5),CI,CZ,C3.C4¢C5
WRITE(6457)
(B8} ATE N=l.NLA
PHI1 = CL*XINLETIN}#**(5
PHI4 = C4XATENMI{NR&L}*=%x(5
WRITE{&,2}
ne 3T7C N1=1.NFI
PHI? = C2®ATENMI{NYI#%( 5
NEK=NI1®*NZA-NZA+N
PHIY = C2xYFAN{NK}**(S _
IFIYFAN{NK Y GFoaXCUJ) PHI3 = 10000000,
PHI = PHI14PHI24PHI34PHI 4
I1F({N1eFQel) WRITF{6422)XINLETIN) s {YFANIN2ZENZA-NZA+N},N2=1,5)
1 ¢ARCINI 1 JATENML [N1) +PHI 4 PHIL, PHIZ2 4PHI3 4 PHIA
IF(N]1a«NEL1} HRITE(6.23IABC(N1}.ATENHI(NI!vPHI;PHII.PHIZ.PHl3.PH14
370 CONTINUGE '
175 CONTINUE
200 CONTINUE
RETURN
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SURROUTINE. WRATE {ATT JATERM2)
DIMENSION ATT{1) L,ATENM2Z2{1)}
COMMON / COMM2 / K14K2,X3,K4,NR1 4NR2 4NR3 ,NR4 ,NR5 4 NERRORyK10,K 14
681 FNRMATL 120X, "INLETYISX'FANDUCTY6X*D-FPNLY 14X DATAY/
1 1TXSFUND o " 5X "HARM, *
2 , EXCEUND o "SXOHARM, *22XCARD?)
682 FORMAT{ 11X, 4F10a14F10s2,12X,415)
6B3 FORMAT( /) '
WRITEL&,£81)
NRC=0
00 &05 NR4 = 1,K10
DO 605 NR3 = 1,K10
WRITE(6,£87)
DO 605 NR2 = 1,K1
DO &05 NRY = 1,Kl
NRE = NRC + 1
WRITE(6,682) ATENM2(NRLI)ATENMZ (NR3} LATENMZINRZ) 4 ATENMZ{NRG),
1 ATT (NRC) ¢NRC
6C5 CONTINUE
RETURN
END

| PRECEDING PAGE BrLAnk NoT FEMM
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510

52C

SURPOUT INE [NTRE [AVT2,ATT,TFARR,ATENM],ATENMZ)
COMMAON / COMMZ 7 K1 ,K2,K3 K& ,NR1,NR2 +NR3 yNR4 ¢ NR5 {NERRDR,K10,K]14

DIMENS ICN TFARR[5,545,45)
DIMENS ICN ATTZ(L) LATT (1) ATENMI{]) JATENM2{]}
KKk3 = C

B0 &1C NR4&=1,K10

N 610 NR3I=1,K10

0 610 NRZ = 1.kl

NG &10 NRI = 1,x1

KK3 = KK?2 + 1

TFARRINRI NR2,NRINRSG) = ATTZIKK3)
CONTINUE

KK& = 0

00 620 NR4=1,K1C

00 e2C NR3=1,K10

na 620 NR2 = 1,K1

CO 620 NR1 = 1,K1

KK& = KK4 ¢+ 1

ATT{KKS) = TRALU4{ATENMI{NRY) ATENML (NR2) JATENMLIINR3},ATENML{NRS]),

1 ATENM2 ATENMZ ATENM? JATENM2 . TFARR,
2 1elslal e KIOZKID ¢K]l 4K1 45454545
CONTINUE

RETURN

FND
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FUNCTION TBLUT{XX XY MDX,NLX)

DIMENSTICN X(1),Y(1)

NO X = MCX-1 :

CALL SEARCHIX,XXoNO XoNLX oI DELTA 144 1}
TALUY = Y{I) + (Y{141)-Y{I))*DELTA 1/A 1
RETURN '

END
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FUNCTION TBLU2UXX,YY, Xe Y, F2 4MDXoMOYNLX s NLY ¢ NFX o NFY)
CIMENSION F2U{NFXsNFY) X101 ,¥11)

NO X = MDX-1

NO Y = MCY-1

CALL SEARCHIX XXoNO XeNLX,I,DELTA 1,A 1)

CALL SEARCE{Y.YYNO Y NLY,J DELTA 2,A 2]

NFEX)1 = (F2{I+1,J1-F2(1.J4))*NELTA 1/A1

NEX2 = (F2{4T1+1,J¢1)-F2{1,J¢1))%DELTA 1/Al

TBLUZ = F2{1,3) + DFX] + {FZ2{14J+1}1=F2AT,J)+DFXZ2-DFX1VX0DELTA 274 2
RETURN '

END
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1

FUNCTION TBLUGUXX 4 YYy27 ¢WW o XoYpZ oy Vo MO X MDY 4 MDZ 4 MOW,

NUXpNLY ¢ NLZ g NLWsNFX o NFY NFZ yNFW)
DIMENSICN VINFX NFY NFZ oNFWI g X{1) ¢ ¥(1)4Z2{1)Wil)
N0 X = MCX - 1
NOL Y = MY - 1
NOD 2 = MEBZ - 1
NO W = MCW -~ 1

CALL SEARCK{XyXXeNO X NLX I DELTA 1,4 1)
CALL SEARCHIY,YY NO Y NLY,J.DELTA 2,4 2)
CALL SEARCHUZ724NO Z,NLZ+K,DELTA 2,4 3)
CALL SEARCHFUWyWWoND WoNLW.LDELTA 444 4}
DELTA 1/ 1
CELTA 274 2
DELTA 3/A 3
CELTA 4/A 4

DAl

naz

DA

CA4

VP X1
vexz
voxa2
VP X4
VDX &
VPX &
v X7
VPXA
VP XY¥1]

VB XY2
yeXyY?

VP XY 4

VP XYWL
VP XYW?2
TBLUS4

RETUAN
END

(LI | I VI

T T T T T O U O (A [T O O [ N

VPXIDAL,VITed K oL D VIT+#1sd +K HL )
VPXEDAL,V{IpJ*]leK +1 b+ VI(I+#1 4,081 ,K oL [ ]
VEXIDALVETyd +XK41,1  },VIT#l,d (K&l 1)
VEX{DAL ViTeJ+1oKelgl JoVI{Iel,ad#l,Ktlel )}
VPX(DAL Vel K sL#11,V(I+lyd +K ,L+1))
VPX(DAL VT, J+1eK  SL#1) VI, J41 ;K L4113}
VPX(DAL,V{I,J s K+l VI{I4]l,J +Kel L+l
VPXIDAL VI Je )l Kel Lel ) o ViT+l, 041 3K+l ,01#1))
VPXIDAZ,VP X1 ,VPX2)

VPXIDAZ, VP X3, VP X4)

VEX{DAZ,VPX5,VPXH)

VP XIDAZ,VRXT,VPXB)

VEX{DAZ,VPXY1,VPXY2)

VPX(DA L, VPXY3,VPXY4)

VP X{DA 4, VPXYNW]  VPXYW2)
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FUNCTICON VPX{A.B,C}
vPx = 8 + A®{(-B)
RETURN

END
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20

SUBROUTINE SEARCHIX «XXgNOX NLXs[ +DELTA,A)

DIMENSICN X(1}

NO X = NC X + 1
IF{XXeLTaX{NO X)) GO TO 5
IFING XoCESNLXICO TO 5

o 101

DELTA = XX = XENO X}

I = NO X

TF{IND X.NEesl) GO TO 10

A = X{NO X + 1) - XINO X)
RETURN

IFIXXeLTaX{NLX)} GO TO 20
DELTA = XX - X{NO X-11

A = X{NOX) -~ XINO X-11

[ = NO X - 1

RETURN

DELTA = XX ~ X{ND X - 1)}
A = XINC X) = XINO X-1}

I = (NO X-11%

RETURN
END
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SUBROUT INE VPLOT (XS XI o XAsYSaYI gYA NPT NPLoNCyLXsLY 2 XRA,YRN,TIX)

NTMENSION

NIMENS ICN

COMMON

COMMCN / COMMG /
DAT A

DATA

1

2

/ RFOPLO / HARMI
ATENMI{5},ABCISY

('L IR RTE IO b I
DATA /'IH'.~|'|L."E"
1 'A"'T."[".Dl'
3 FORMAT{*1718A4/18A4%)
100 FORMAT{ *1 DELTA EPNL =
1 i{NLET HARMONIC (A =
1 ! D "Fébal * E 'F4el
1 /1Xe1BAG /)
5 FORMAT{ 120A1}
T FORMAT(/F12340410F20,0%
11 FORMATE 5X4AY 4 1XF3.0,1X,109A1}
15 EURMAT{ /20X, £A4)
NXS5=6
NXSM=NX5-1
XNXS=NXEM
NPN=NPT /NPL
IF ({XRNLFeOoe OR4XRNsGT 41004
IF {YRNJLE«Cs) YRN=50.
NXR=XRN+12
NYR=Y&N
NY =NYR+1
NCR=5
IF (LXaFQaSINCR=4
NRC=2*N(R
DO 500 [JM=1,NPT
X{ [UJMi=XS{IJM)
YETIMI=YSTIJUM)
00 13 I=1,NPL
NOPTS{ I)=NPN
NOPTSINPL+11=0
XAX={ 1CCa/XRNI*{XA-XI)
SXi1¥=XxX1
SXINXS I=XAX
Uu=x1
DO 16 K=2+NXS
U= I XAX=XT I/ XNXS+U
SX{KI=U+C.C0CO1
CX=XRN /{xA=XTI1}
CALL veor
CY=YRN/{YA~-YI)
DO S0 KN=1,NC
T1 ¥YRN — 6.
T2 1 - 118

ITy

'FS.1
'Féel

-

- =

500
18

+ XI
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X XTI ¢ NPT,,D4XRN

nn
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ND/ZY O FoNP /Y4 / JNM/ P2/ NB/?
NCH/tAY, 'R, 08CY,
L SLINL IR LY |

XS{L) 2 YS(L) NOPTS{30) ,SX(20),X{200),Y{200)
ITY{L18), TIXi6),LE12C) 4NCHIZTY

¢HARMF G TITLE (36}

v/

dVTET IR PGy JtH e 0 g0

ING LI TP IQY TR IS ITY 1y,
AN S & I I Y

.T|" '!'A."T."T"'E"'N"'U"
INE LY ey

LRI

*FS5.177X
“Fhol

sTOXVFAN HARMONIC
'R = "F4el ' C =

-
=

XRN=100C

+C X



25

6

30

12

62

15

40

41
66

42
413

46
50

Ml=1

CALL

TT=YRN
TUP=YRN +],
WRITE{&6,100
L0 43 KK=s
N=1

JEO=1
T=TUP=-KK

o 25 J=1
LUJY=NE
L{12¥=NC
LINXR)=ND
IF(T-TT) 5¢
SCALE=T/LY+
L{12)=NP
LINXR)I=NP
N=0
TT=TT-%.
CONT INUE

VPOT  (Y,YI NPT,1,YRN ,LY)

} HARMI,HARMF, (ATENML(T) ,I=145) 44TITLEL{T ) ,I=1,18)

1.NY

P NXR

v 56,420
YI

IF (KKeNFolaANDSKKGNESNY)Y GO TO 37

no 22 J=l
L{J)I=ND

o 35 J=%
L{JANCR I=NM
L{J)=NP
NNN=NOPTS(1
C0 40 LM=
oo 39 I=4
TFIY(1)-T)
J=X(T1)
LE{Jd+1Z 1=NCH
CONTINUE
JED=NNN #]
MNN=NNK+NOP
IF (TaGTaT1
LI6I=1ITY{M]
Ml=Ml+1
IFIN=-1) &€,

2+ NXR

2y NXR¢NRC

}

1.NPL

ED+NNN

3G,£672439

{LM)

TS{LMe1)
2sOR,T41ELT2) GO
)

424€€

T0 41

WRITE(E,11) L{6)+SCALE,{L(J)4JI=12,4NXR}

GO 1O 42
WRITE(E,E)
CONTINUE

[LEJIYed=1,NXR)

NXS8S = NXS - 2

WRITEL 6.7
WRITE(E,15])
RETURN

END

SX{K )y K=14NXS55)
(TIX{I),1=14+6)
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SUBROUT INE VPDT (Ve VMINNPgJsVC ()
DIMENSICN Vil

oo 1 [=1 NP
VIT)=FLCATOIFIX{C®IVIII-VMIN]I+,51))
IF {(VIT0alTa0a0RVIT)aGTaVC) V(I)=VC
RETURN

END
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APPENDIX 7

EPNL ACOUSTIC TRADE STUDY RESULTS
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DELTA EPNL = 5.0 FAN HARMONIC = 7.0
<=+ INLET HARMOMIC {A = O B « 5, C = 10, 00 = 204 £ = 30) -
APP, WITH TONE, Of JET ATT, WITH TURA, EPNL = 10180, RUN | A

30s ®aves~ssantescs—sssntsava~sstNtdeals=Bleastenne~vsnatense=vnes’
m——— €D C~ BA -
€0

R e e = E)
ED

- e - ED
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i
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w
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i
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m
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n
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o
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|
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SR 1 - e

—_— e —— [ - ED R o —

.
0o Psnes~sseatesco—cssstpona~sovrtence=cssetencos~srcatusss™sosns

Ow 10. 20. 30.

FAN BUCT ATTENUWATION

A IR LI I N B R R I

m
Qo
s NaXak- NN 0 N

FAN HARNORIC = 0.9 - - DELTA-EPNL «— 540 —_— -
[ B8 C 1] £
-~ INLET HARMORI[C = a A 5 0 L0 == 20 s 30

ST INLET FAN . FAN -— FfAaAN - FAN - FAN
RIND . FUND, FUND, FUND S FLUNDS FUND,.
1.00 sebee [T Y] [T I 15.57 15. 99

-- - 2400 AxREER [ T11Y saEEER 14,32 15¢ 79

1,00 (33223 txcens v F 16.0T 1559

- e - &400 Teenes TERER - MEREER 15434 19372
' Se«00 L d bbb Exakk® 28. 44 15,61 C 15,19
e 8440 - WESEER - - - weRERE - — 23,08 — - 15,47 — - 15.7A
T.00 R EkE ThEMEN 19,989 15234 14,97

e 8,00 AL L L LAl AR 19.%3 1520 14.87
! 9.00 LA L LA Lk A d 18,92 15.06 1477

S e 10.00 *hanes 29.T9 1R 4} la,92 1?7
11.00 SEEEEE 2T 89 18,20 14, R8 lest2

12.00 xR Es 2% 90 17.9% 14,84 1bet7

13,00 ey 23.79 17. 77 1419 14,53

—em T L 00 A sEEEEE 21453 - 17.5%6 14,75 lagsd
' 15.00 sFnsans 19.88 17,35 14,71 l4ebd
e - 146,00 : 27T= 3% 19, 5% 17,15 b 14,867 *léa3d
1T7.00 22.69 19.22 16. 96 14.562 1433

18,00 ~—=——"19.T5 — —- 1890 16 TT-—— 1458 —— 16,31

.- 19.00 19.21 18,59 1659 L%e 5% 1427
l—oerrem— - 30,00 18.70 18,29 -~ léeBl T 14250 7 14422
.00 18.6¢4 18,208 16,40 14.50 les22

—— 2200 189,62 18.28 16,40 - - 14450 - 14.22
23.00 18.58 18.28 16.%0 14.5D2 14422

- 24400 - - 18, 54 “18,2T ———— 16440 14,50~ - 14422

25.00 18.50 13.27 16. 40 14.50 14422

T - 26e 00 18,46 18.26 . loa»0 = 1% %9 lﬁ.ZZ
2T.00 18,42 18,26 lé. &0 1449 14e22

- 20,00 - Ld.38 18,25 C 1hehD T L4l A9 14,22
290.00 18.3% 18.2% 16,40 16,69 Iea22

0. 00 — 18,30 -—-- ‘Lds 2% 16. 40 Lheb iv.22

PRECEDING PAGE BLANK: NOT FILMED; 177



DELTA €p
INLET mMa

u. o« 5.0
AMONIC (& = O

FAN HARMONIC w

A= 3, C

= 10,

S0
D 2 20, €E v 30}

APP, WITH TOWE, 0, JET ATIP, wWlTH TURH, EPNL = 10L,80, RUM 1 &

e Peocev=ss00®sesc~0vo00slvacn~onotaBas=svnaPorse=coeotassn~scoe?®

—_—— e — "~ _—— L C —-8 -
" € c . Al -

- -] -' - - - E : c - Ba i -
. E € 8 : “

-2%. ¢ e i -] [ - BA - T e —

4 o 3 o BA .
H—~ — o [ 3 -4 BA S

t . E ¢ BA .

€ . E (4 8a T e

T 20s * E c 8 A [
vo- - - E [4 5 A T T TT T T

A @ ED c 8 A -

T e EO- —-€ —8- A .

R . ED C B & -

— “E 15« ¢ - - ED € -~ 8- - UoTTmerT—e—ee
N - ED c 8 A

A R . - - -—— - E D B "Rl . ettt A -
. £E0 [ o 8 A

T Y. (33 - c ﬂ B
1 10s * €D o 8 A
i + . " ~=— g0 — € e - g
[ ] > EOD [ 8
T . - —--- gD - cC-——— et S -
- -E DO c a
~Sa ® o ommmm e s -ED = € -]
© ED C
- - - - —~ €D - e e s c
. ED [
- — T e ED - - c
Os *ense~evsstssve"ossstacas=ssvetases~vesnttosa rncstenss~sans?

C. 10. 20, 30.

FAN DUCT ATTENUATION
FAN MARMONIC = SO — DELTA EPHL = 5.0 -

. A B c D €
———IMLET HARMONIC = 0 - -] R ¥+ | s 20 — 30
- = - INLFT - FaN FAN —— FAN FAN — F AN

FUND . FUND FUND, FUND . FUNDa FUNDa

100 Fesssw LaA L LE FREEE® 13,22 12,20

T A e Z.OO ERENN 0 L LA A N4 ] EE L 3 LR ] - lz.a? 12.03
3.00 ekksdw TEEEE . LA L L LR 12.53 11.3%

- 4,00 L LA madass - - AEEES R - 12.21 -~ 11563
5.00 kantaw LA L LA R 2%.71 1191 I1leot

4.00 BEEbES —— - GoMEsp -— 19,83 ———--11. 76 — 1l.21

T«00 wystew e LA 18,86 11e51 10.98

- #.00 sAss*e LA R L LS 17.96 = 1la%b 10, 74
900 REEES EhkEna 17.11 11l.32 10.51

- - “1Q0.00 2T S 29.09 16,32 1l.18 10.2%
11.00 LA R 25.573 15,96 tl.07 10.25

12.00 LA b A 2181 15,60 10a96 10,23

13.00 L As b b 19 71 15.27 10.8% 10.21

—_— 14.00 Sekdns 19,17 - 14,94 - 10.74 N 10.19
15.00 3G. 59 1B. 65 14,62 1063 10.17

e 16,00 22.32 13. 14 14,31 - 10.52 10«15
17.00 19.33 17 64 18,02 1041 10.13

18420 - ———— |Bedy —— 17,15 13.7% 10631 Q.12

19.00 17. 5% l6s.68 13.45 10,20 ite 10

= 20.00 18. 77 16a21 - 13418 10,09 10.02
2100 16.71 lba 2D "13.18 10.0% 1339

22.00 16,64 1. 19 13.18 10,09 10.0C7

23,00 16. 58 . 16a17 i3.18 10.08 10.07

= e 24,00 .- 165.52 - léals 318 10,07 —— 10,04
25460 16,45 14215 13,17 10.07 10.0%

- 26.00 tée 39 1614 13,17 10,08 10086
27.00 1633 16e12 13.17 10.006 10.G5

o 28.00 16,28 loa 11 13,17 190,0% 10,99
29.00 16220 16,10 13.17 10405 10.0%

it s P4 1 T — e Y 0 o809 — L3, LT 1005 - 10,04

178

{
[

r



DELYA EPNL =

53

- INLET MAQMUNIC (A = 0.

FAN HAQMNONIC =

A =% J =

10.0

13 0 = 20,

£ = 30%

RUM 1 &

0+ *vsns=essws?eafo=alCosRtsssa~srnatocrse=ssacteses=cnsntansaranast

T T e - "E - C A e
- E € Ba
- . - — - § C BA - -
° € C BA
= 254 *+ - - C e - -
I - E C BaA ,
——— ey -€-—-€ BA
L - E C A
e B « 7 o= - B { 8a bl -
T 204 £ € BA
Tt ot T g T emmee e E € B8 4 -
A . E C 3 A
T e E € A A
T - E [ ] A
—=E 18y * N c a R T T T e e e —
N . [ [ o ] A
..... uA - - — =l o e c - a PR ... S—— —— -
A - E [ -] A
—t e T — & —¢ &
1 10 ¢ L E £ - B
hiebaladl SRR R 3 ¢ 4 c — 8 —
N - E c ]
el N - - £ e o 8
. E c ]
Sy ¢ ED - - € -
- ED [ o
e g T ED e €
» £D
I ——l R - -_ ED m——— - o — e ——— - .

Do ®scss—vsestosss~srsstases“unsstaess~sssnteses=svssbusens~sens

179

s
Ll L R A

- Os 10. 20, 30,
FAN DUCT ATTENUWATION -
FAN MHARMONIC = 10.0—— OELTA-EPNL =—530 &= — - -
A ) C v} €
== -INLET WARMONIC = -- o - 5 wees—— 10 s 2 —ee— 30
- IMLET FaN FAN FaN FAN - FAN
RIND. FUND o FIND . FUNDo FUND. FUND,
1.00 LT 1T LT P2 I 7492 7.32
- —— 2.00 AR ERE LR RT3 Y] e Ekh Tulb Te295
3.00 *xnbne Lad A b b 23,08 Ta 60 Tel9
TR 4.00 rEsEw Y SRt W 17.49 Tats - - Tel?d
: 5400 ssean ks 14.95 7. 30 T.07
e = fe QD T T R EEERE o — - 19,33 - 13,58 TalF —— ba®T =
Ta00 Lhid bl IR.26 12.31 T.07 ba 5
m— = — - Be00 Suenvs 17.24 1.t —- 4495 Ge:a
. 9,00 bt lbalt 10, 0% 5.33 bebb
e 10.00 b il 15«32 . 59 6.71 ba55
11.00 Shasas l4ab3 Gaded 6,43 6y 54
12,00 1929 13,96 9,33 bas? 6s51
13,00 1792 13,390 9. 20 be b5 b4
e 14,00 1t 61 12.466 9. 08 .83 - — b7
15.00 15.36 12,04 8.95 Ge b1 Ga kS
momnee 16,00 l4.17 11,43 8,83 - - - 4,59 - be4ld
17,00 13.04 10. 84 Ba 72 8.57 a4l
~RRe Q0 =31 Fb - ——1Da26& Re B0 e 5% — b 439
19,00 10.92 S. 84 Be k9 be 53 L
i 20,00 9,97 bl 8.38 - be 51 = bedb
"21.00 9.94% 9, 61 B.37 &.51 be 35
Sy 22600 .92 961 Be 30 6.51 o bel3l
23,00 9. 89 Se 61 8.3% &.50 Ga3%
—— 24400 —— " 9. 87 T G 8] 8.33 Gy 50 T 835
25,00 9. B4 Sabl Be32 5250 be 3%
e 26,00 9. Bl bl - Ba3l T 650 6,35
27,00 9. 79 9. 61 B8.30 be 50 bed5
s 28,00 .78 961 aze &, 50 6435
29,00 T4 .61 8,27 as 49 6,35
=30, 00 - S, ¥} - e el o Ba 28— T G RP - §a 35



DELTA EPNL = %0

INLET HARMONIC (4 = Oy # = 5 J = 10, O = 20

APP, WI1TH TONE, 0o JET ATT, wiTH TURB, EPKL = 101480, RUN |

EAN HARMANIC = 20,0

s E =

3G

180

e tence—sseedoaps—soactapse—coceteova~ossotraar"caratrerntieent
— i —an - a ——— e —— - r—— — —— E
- E
[ - I T s e ST e E
. E
25 » - T e s 2 s e e K
1 . E
—— N T e - ———— €
L . E
- B - * = T T T S o mm——— B
T 2Qs ¢ E
B .- -~ - SRS — m— g = e — —— E
[ ] oh [
¥~ A - £
4 ° A €
~=- € 15+ R A - - e N
N '] A E
——y . B L e - - €
[ | « B A E
_-_T-, - - . s . [ — ‘ - r—— - —— —— . E
1 10, + B A - E
- 0 . B A b - R
L] . -] ] E
——-— -t "8 - — A — - - €
« C B A E
& ¢~ € 8 - - & - E
. c B . 3
...... e e e e g8 - - R . €
- B E
et e e T € - - — E
Ga Vecee~asenssPronenonsstaces=voeoteens=ssnrtacan“vonrtyossn=ocae?
Qe 10e 20» 30.
FAM DUCT ATTENUA TION
“~FAN HARMONIC = 20e0—— PELTA EPMIL =—5.0 ———
[} L] C 1) E
—— INLEY MARMNNIC = 0 5 10 e 20 -- 30
T INLET Fan FaN FAN o FAN FaN
FUND, FUND S FUND o FUKD. FUNM, FUND.
1.00 [T3ERL [T1 27N ] 14,53 [TEYS L] [T YT
- - 200 LI Y] 19,33 - 1Y EER 282 TEEEe
J.00 dxhe s 13,40 6. 00 LE X ¥ txswnn
- 4,00 [T X2 2] Ba97 1. 79 anseww L2 LR
5.00 17565 63T 1.96 SaEkr2N sErEny
— the00 -~ 1559 - — $5.21 —-— Lo ——— Sexssw — - dsbsin
T.00 13.58 4,38 CeD5 Ekseng L
S e— = A, 00 1172 3. 66 LEE L LS sxsevn [T 2 ¥ I
9,00 T 9.98 2.98 TILrL] [ TETET T Y]
—-— 1000 Ba % 24132 LY ZE LY ] EhArERE LYY EER
11,00 To20 .88 ARSERE (LT T edgax
- . 1200 .07 la®S FERIRE avaneE EX T EL Y
13,00 FY Y] 1. 02 LEI R L] 1313 3] saEsSY
wwwwwww 14,00 - - .57 Oe 6l dsrite [TETETY (T ETL)
15.00 2449 0u.20 rEenen I TIELL] [ TT LT Y
mroemmemm - - 16400 1eBh LEET L L NERRAN nhrnen [ IT XL
17,00 La 0% shheks LELEL T | 1T F LY ] BEPSDE
18.00 D28 —— wtkked - -—- - pasdaw- SBBSNY —— BEEABT
19,00 TP FREy khépen ZesUDE aErsdh KRB EE
. 20,00 LET T L] LY ] ) LI T ET ] LTI TLErY
21.00 *EEEI g ssdesm savnnw sxataw ansnes
-— - = 22,00 [ E 3T 1T LEREEY | LAl i1l LI TR L] regRwe
23.00 ST ERY ] [T IV T saseas ErxEs e [T
2R —— - dbebes -— dMdaAa -—ausdew QP EAY ——— AERTOF
25%.00 (X1 LT TEEERS tE2ET 2] EEEERR saERen
Rt .2 - P s T+ (T LEY ] aEEIEN cavann ¢ eascew . AReRee
2700 TERANE LEEYT L ] LETEI T avuseE akaeeE
—--—— 28.00 LITTT Y] (XL YT ] LY T2 2] wFARAS LY R LN
29.00 (TR X} [T EL YT ] (T2 N Y] [T EEY ] EYL2INY
———r e - ) g O —— Sebsdw AEPRIE - GEEPES - — —  BIENES -— - BOGSES



DELTA EPN

L = 5. 0

FAN MARMCNIC =
- INLET MARMONIC (A = O, 8 =« 5, C = 10, O = 20, E = 30}

3c.0

N1 A

APP, WITH TUVE, D, JET ATT, WiTH TIRZ, EPNL = 101,80, RV
30. ..--.’-.-.'-.g.'....’..-.-....0.--0'.--c'oc'c'c-oo’ooc.".-cof
—t—_ - . — P I . . - - L m—————— —— - — e e+ é
- E
— . — B R R =
® E
25, « S e e - — £
L . €
My €
L - E
- -E . e e — —
T 20a ¢ 3
e - - ~ &
A . £
T - E—m-
N oA £
- E 15« ¥ i - - - - E
N . A 3
A C e T A - - —- &
A B A £
— « 83— A €
J 10« + B A R -
— 0 - 8 A et - S
] - B A E
- i me e - ___..n . o — - - ___..E
. B A (3
By b el e — k- - E-—
. C ] E
-- . c LY - -—— e
. ¢ - 8 €
- — i — . - - c ..... —_ m ——— i — E
o- ’..-.“‘.CO’I.OC-t...’.'..-..'."..."'C-.’.I.l’.l-l"-l--"‘.I.-"
Qe 10. 20, 0.
FAN DUCT ATTENUATION
m—————ee AN HARMONIC + 30, 0— OELFA EPRL-——=—5,. 0 - - -
A 8 c 0 E
ST INLET HARMOMIL = 0 b 5 — 10 — 20 — 30 i
REEEEE—— L ) e FAN -—-- FAMN FAN FAN ~-—— FAN
FUND, FUND - FUND, FUNDS FUNDa FUND
1.00 RARERE HEAN kR G. 55 wEEkay [T 221
R R 1.0 17 | -heEFEw 1520 721 LA LR L] LAl 2L T
31,00 LX L2 L) Y26 Setb asen gy [ER LR 22
e e ke (0 - adwewd 7«58 271 L2 LY shdsee
: 5. 00 13.24 fe 2l TEEARE wkuEx [ TTRTYY
- 6e00 -—— 10a1lt -— - 5099 —— Stapda - dawsse - - GhEIC b -
7«00 9,38 5. 02 TREkER LA L L] L1 4 F]
- R, D0 - B.TH 31,90 [Ty creews Ty
%9.00 Ra22 2. A0 [ TYEL Y] SEERNE [(TETY T
e = [10.00 Ta b3 o 73 TEETA® aEvREN asrEas
1L.00 &a TS 0. 86 [ ZT2 T Y] askha [TITTT]
———ee a- 12400 5.91 0. 04 sasien sceure sesnee
13.00 SelS SRR G LA R L] xsshen LA LR D]
————— 14,00 3,77 SEFEE K erRdxE wevk ok FER kR
15.00 222 xEEBED XL B sEENER sakanE
C o e 1AL O0 0. 69 senren srasss sareEd (1132
17,00 SERWAR sAeheE ERTE Y T EsR R sekees
— 18.00 -——-- SEELIE -  BEEEES B ESPRE - —— HERSEN ——— SRR ERm
. 19,00 SARERE eI EE aEakR e rROGEES EERENE
o e 20.00 FETI Y (L1 YT ] ErYII T TLLIYY Shuahe
21.00 (2T TYY ] LET T T T [ET Y2 LLE LY T LAY T L
2200 srunNEe shchan seassed stkeve LAl LR L)
23.00 AR EN (3 FFE X dsedvm seRAAK RAgenen
—————— 24,00 - wARERe SAEBBE - ARAEEE —— ASEAAE - -— demasa
25,00 (12332 L EEL YT [ XT17 %] [E2 2T Y] ses R
26,00 [ 21121 ] LT YY) (21X 1 T LEE 1T} ELEE R 1]
27.00 (LTI Y Y] EL Y X aersRus sinaesn shasex
28,00 LI L L] LAl L L LR L L L] avdees [T IR Y]
29.00 [T 1131 ] LEERE L LE L LT ] aseREd avsevs
—_———r—=-- 3 o 00 e 1 1 11 1 J BESPEE - —- BIRSER - —- SRR - - SEPEIE

181




DELTA FPNL s 10.0 FAN HARMONIC @ 0.0
- JNLET HARuCRIC (4 & 0, & = 5, 2 = 10, D = 29+ E = 30 -
APP, WITH TONE, Oe JET ATT, wlTH TLRA. EPNL = 10180, RUM 1 &

. ’ncon"ooo-’n-to"o-a.5‘eono'cos-’nsoc*un-'-’-OGO‘o-e-‘---h-vvo-E
. 3
s E
—_———— @ - . e m b mm i e T mameAehR W e e Sy S memmee S S s SR E
. E
——- 2% ¢ s e s E
1 ° €
—— N — E
L a E
E P v ——— e e e ien mammm ot e mem e SR e TSRS e S E
¥ 20s * E
- - . . . o - e ——— —— ——— —— E
& . E
¥ a €
. T . E
- € 1% ® — s o T T e T - = E
N ° E
- -y - - o T e e - ——— ¢
A . . 3
—_—F e e —— - — €
1 10. + E
— -0 . T e - —_—- - —- E
N . [
——— - - —_——— B —_ = ——— - E
- €
-Se v - €
- E
- ° - - s - E
. £
- - . e e TN - - —_ £
Oe .---."--ot’oono‘--.-‘-o.-'.o--’----'.o'.“----'aooo"ccn"oo--'
- 28 10« 20 30.
FAN DIXT ATTEHUATIUN
——-FAMq HARMONIC- = Qul — DELTA EPHNL - »—18.0 _ i —
A : B C 1] [ 3
— — INLET HARMONICL = o 5 e ¢ e 20 - 30
e m——-— -~ INLET - FAK FaN ——— FAN -~—— FAaN - FaY
FuND o FUND S FILND, FUNDe FUND. FUND.
100 tAEREE L2 ER LS ] SEEREK (2 AR 2 L] Ak RS
© e s 2.00 BARRER sevese sessbw T IR tehEas
. 3,00 LI Ll (223 1 2] sz el w AERNEEN EE TSR]
v — £,00 LTI EL Y ] Erhbun sukEEn T2 T2 LET R TN
5,00 (LI T FET T 2 TEeRE R kTR moaASer
=t §aD) T RENARE . AREORR - SARREE - WEAELS -~ WEWH
T00 thbsEd L2 ER 2 L] EROREE TEREEE [ L2 £ B
- 8,00 xdRAdE AR AEE wExEtE B EEES debres
9,00 SRR bE LR L 2R 2] LR R ] [AE2 2 XA BRS
— == 106403 ks REE ERAERY LET T2 tEnEeW eEwuSE
11.00 L LT L aEFuky semBsm BEEESE LEL R 2
- 1200 [ T1 333 shskS® shxse R TEERES skEwEN
13.00 adugrd LT EL Y R 2R ] L] rEsa s I TR R T
com o = 14,00 LLL YL Y TYTY [IEERT - RREEEE LI T TS
15.00 YT TIL EEENT® stawEkw AxnTea SERERE
T et 16,000 sREneE *ANEE N HEEEEE shuhan ssaess
17.00 wEGTRE SSaIEH ELER YN ] LEER LX) TEwELE
e -~ 1 H o 00 - - SAREAE - - BEFEAE -~ GSLSRE - ABANNS -—— FRAdEw
19.00 AEREEE EYE I L'ET X2 2 FERERT BAREES
r. - 20,00 seeean asepe s rennew T sumves
2100 [ZT2 T 1] LR L L L (R XL L] aeEIeY Shwns
s e = 2200 MARNE® EREARAR LTI R L shaked CERYNT
23.00 [ 322214 Yrry s seagew FY TN Y [T
—" 26,00 - - SERRee - WRERER - -- GFAPRR  —— PEEETR Bk R 22 LN
25.00 LI L ERERES skasse ' TTY T skdknn
Sl 26.00 LI TR Tl ] aSEEREd aREvEY TR Y ] AR R ED)
27,00 [T Ty shneen savsen sanses “Ekmun
B T < T 1 sesaEe PRARSS LT LY ] TR R Y] Assswe
29.00 SEEEL aEEsdE e ® LI LY Bamoon
“3 B0 - — ——AEPEES -  SESAEE -~~~ SSEEeE ————-SARAUE- ~—— SebsNw

182



DELTA EPHL = 0.0 FAN HARMONIC = 5.0

INLEY HARMONIC (A « O, B = 5, C = 10, 0 = 20, £ = 30} )
APP, WITH TONE, O. JET ATT, WiTH TRA, EPNL = 101480, RUN 1 &

e teees sssntesss—soontanss sevsteassrasaePesca0nssPrnee"easst

~N
[ ]
L]

KR

{

b i ¢

|

PCEZm=-i~p =mrF I~
; Ve ;
i

o
[
L]

*a E 0 0 AF B AN S8 8B BB A N AN
|
|
i

LemmmmmamMmmMAmMmMMMMMmmapmmMmmmammmmmm

-—u—u——‘—-— -——
1 10.
—— o - o aams - e ———
L]
3% -
Op *ssas=nssstesse~sssstsves=sssstsscr=sssstrsas~osssntears“siese
Ou 10 20. 10
: FAN DUCT ATTEHUATION
FAN HARROMIC = S5a0—— DELTA EPHL = —10.0 e
A B C 0 £
=~ {NLET HARMONIC = - 4] T 5 10 e 20 e 30
- INLFT - FAN - FAN — =  FAN FAN FaN
FuND, FUNDJ FUND. FUND» FUND, FUND.
1.00 AxkerE PRI shReRE . EREEER [TTITY)
—————-= - 2,00 B TT LYY ] snakes LTI teugrn rxanee
' 3,00 wnkhTE LE L X2 E [ XL g ’ asxaare ALY L)
—— - A.00 - LYY Eennen T TR L LA Y YT YT
%.00 axses e [T IY caxaen “rEsne crasac
§,00 ———— SEREB R - - SEEEsW S aesbEm —— SREEER - - REAREE
7.00 [TI1I Y EETY T ITTTT 3 (23113 xrenaw
i BaDO - - - mEAEAR L ET Y TY cvese R A TIYTY L3I TY]
.00 ahEES e etk LRI E R ] EkAES K kegaaw
— - 1000 - YRk E TR TEEREY . PEREA N wAEwE.
11,00 sassae EE T LY ] aEehER (RIS 2] AT T
"L 12,00 sRBEEE [T1 1134 ERESER wnsean shewRE
13.00 LET R Y] sasaae LI saxses I
- 144,00 - - ekEERR saasenw SREERE - AmEE SN R
15.00 BagERE - Saseka [ET Y2 [T Y] sEEkat
——r 16200 TEREAE vasasw ERErEE —  WENSER EEEEE
17.00 IYTTT T TLITY) LTI [T ™ I
18 ¢ 00 -~ —- e AEEROE - — - BEERAE - - MR EE EERAER - BEBEES
19,00 sesEsw LTI T Y easan LEYIT T L LR
20.00 (LTI LY LTI Ty enserne seesns LR T L
21.00 FTT Ty YT LRI sEREn ansane
———— 22,00 LTI T T *adkan WAEERE - SSREéEw ternan
23.00 sEtEwE SaEnEE RRFERF shdvEs aasaee
S 24,00 — =~ — BRAEEE — — AREEER - eausbwe— BREREE -SSR
2%.00 sstsun YT YL ssasss LI Y
e ——- 25400 PeBeSsE . eEEERR sesvad R XTI snenn
27.00 sanume [T ILY) L1127 asannw IITYT Y
——= - -~ 28,00 LA LY 2 L LLERT ) LI d 2 e [ ILET Y]
29.00 sansEn [TEIT Y rResak sssnng LI T
B0 - - RBREES - AGESSY - CEIRES -SSR — ——AAS SN

183



OFLTA EPHL = 10.0
INLET MARMONIC 14 = 0O

B = 5y
APP, WITH TONE,s Do JET ATT, WITH TFURO, EPNL = 101,80, RUW 1 2

FAN HARMINIC = 10,0
£ = 10, 0 = 20, £ = 300

30s Psoce~csevtansearsmnatrsas~esssPesca~acsmtsess=ssastersn=ssnsl

T T T e £
. g
b — . a — - — ———— - E
o £
- zs‘ . I — - - - E
1 . E
—— M " £
L > . E
£ - - T R e e ——
T 20, ¢ £
————— = —a T . ————— e v — ——— - - —— E
a . €
¥ - £
P - £
“+ E'1%. # - T - - ——— e mo v eer e — ~ €
L - E
—— - - - —— — e mm e o e e e ———— e — —— b — E
A . E
T a 3
1 104 ¢ E
— 8- e - i - i
N ° E
e [, e ————m—— g
. €
S5 +- - - E
- E
—_—————— . —-— — e L R = e ———— —————— - o ——— - E
. €
—_—— - - - - - - f— . . — C m— = E
Os Pevve~usorPosas=cusstessn~snastocsse~sves¥rsoa~nrsetonsa~vasst
0. 10. 200 30.
FAN DUCT ATTENUATION
FAN HARMORIC = 10.0— - DEEFA EPNL = 10,0 .
A B t o 13
s ANLET HARMONIC w b 5 -t -t 20 n
INLETY FAH FAN FaN FAN FaAN
FUND .. FUND, FiNDy FUND. FUND. FUND,
100 ARERRS LTET Y 2 LEL 2T 3] (222X 2] FEEEER
¢ —— e 2.00 [ TTETYS Er Iy EXERNE YT I T
X,00 PERBEE LTIy ERRREE aERERE EEsave
-— - &,00 [T LYYy wrmAwG ARER B AEX L]
%2200 EE 2 L L L] LEE L E L] eEANE nssse rhEsEx
B0 — = FRAATR - BREEAE -~ VRBEFE — GRABAE - REEARw
1.00 I T1IT] sawdns (T 1Y ] T YT senvie
—_—— a.00 SREREY SEwkSW WhEkE LA AL AL L2 A AL
9.00 LEYEE L] [ S YT EY sakEE [TIYIL reRgan
——— e 10,00 R by akakeR [ ETTT Y TeEEEE LRI R AT ]
11.00 EI T L] Y] ranbhunw [ F1 223 ] (T3 XY 2 [ IXE TR
12.00 LR LT Y] teaxes [EI1 23] soxdkn wenarse
13,00 L2 Lt )] suphad agkned serEEY AT L E]
T s 1,00 [YI1YY] [T TTTY [T TTIT L] REEERE X T
15.00 [ IR shukEen sakans EAEEE asLES
e 16,00 EEEER & AR kR TeeEEed ARETERE LAl LAl
1700 R g2 ) anaeny agdeen L IE L seases
1%.00 RSN E - SRARRS .~ HETEAR —— - RMAAAER — - GAR NS
19.00 SEERRY seFEeR YT 1] [(TLILE] srEEne
- —_— 20.00 (1 XTI T] dheses Eaksee (TR JIN 2] [T LR T L]
21,90 EREERE AREREEE LEEE LT ] asssen [ EE R RN
22.00 [ 11111 TR ES. LI 13 L] LI ELL Y L L L LR
23.00 sesned teavns sassew TLITY) sssass
———— - 2400 © gdmeun stedaw CEFRAE- —- wEBeRE LA LA
2%.,00 hbawsy svns ey *aRRER seeEEa sesens
R 26.00 semeEe e ew [ 2T Y XTIy Y edurre
27.00 aveens savsrs [T11 13 sasnwe T LL
T 28,00 YT IY) etgban LTI cavann senere
2900 L LR L) dagdap T TIEY] TX21Y] ass e
—_—————s YWY e —BEREEE - PECEES ——-SBERGR - — = RS ENA R — ——RAERES

184

|



DELTA

FAN MARMONIC & 2n,0

EPNL = 10,0
- INLET HARMONIC (A = O, A » 5, T = 10, 0 = 204 £ = 30}
APP, WITH TONEy 04 JET ATT; wWITH TURB, EPNL = 101,80, RUN I A
10, *evsn—sssstecss—svsetfonl-snnetanes=voreCoaco~enne?anca~saansl
—— e s £ 0
. E O
mr e g i e e € D) - s
e ) E [v]
—-— 25« ¥ - - e—— e o -
I - E D
—— N €D
L . E O
- E - - - - ‘€ D - T -
T 20 ¢ - E D
- - - E ] - e mam  ——————
A . E D
—T - €—0
T ™ E ]
—--E 15. * e eea—e s - O -
N . E D
—— gy~ . —_—— - . € -0 - - - —
i . E 0
——F— —a e e € -—-D-—
I 1Cs + E 0
— - — T -
N s E ]
—_——— e - e . —-— & -0 R -
. E *]
—qa—w—msim‘ —_ E. _
. E
—— - - —_— [ - .
.
e - - - e _ . —
0. +

0.

FAM HAAMONIC = Z2040—-
A

-—- - INLET HARMONIL =

sase~sssatsres~sessPonseasestusan=ssrstrase~sssotrensTrece

CMmMMODCONAMOANRANONOAROAPARAMDONA

o

F AN
FUND 4

SEARRS
askEvon
ER L 4 R
P13 RN ]
LR LR
(2 E 12 Y ]
EEERDE
13 1L L] ]
cERREN
LA E L]
LT L LR L)
sudEFh
EEEE NS ]
avrEda
SRR BEy
eI ES
(1 2 22 7]
L2 AL L]
[ A 22 ¥
AEERER
LT LA L]
AR T TTR Y]
GavEEh
LR L LB L g
P N L ]
L LA LS T}
L AR 2 R
cEEras
aRsias

L L LI

10.

FAM DUCT ATTENUATION

¢

L. ]
5

FaN
FUNDS

ESRTEY ]
AT EN
2RRBES
sEhERW
arTEE W
ks ey
EXEENE
[ T X1 1Y
[ 32 % 3
e dheEw
tExHAER
rERERE
E2 2R § ]
(1221 T
EE XYY
v kb ky
AEERES

ks - -

SEEERE
[TTYY Y
[TITY XY
LYY
ey
raadbe
asanbe
LTIy
cennes
cesEng
2T YT T

LL LD L] Rl L L1 L L o

185

OELTA

|

!

3a,

20.

EPNL -=—10,0 -

C . o] E

10 -—— - 0 - 30
FAN -—- FAN  -—- FAN
FUND. FND ., FUNDa.
(R ARLE} Wk xPdBak
EEAE . TerEw wuERES
seetey Rt E [T T3 1Y
sEexky wREUEY 20,02
EEERA % axkEsw 19.4%
saswre — —- A, 34 - 14,99
s 1Teb4 1557
LA LELE B 1he 35 1443%
AR AL 155 13,28
rEEEE S 14460 1234
LR L AR L4+ 30 12.12
EXE LY EY 1400 11.91
aEEEE R 13,71 1170
LAl el 13,43 11.59
LR AL R 1}.16 11430
L LA 12.89 - 1lell
(AL L L L] LZ2e6% 1093
snseny  — 12,39 ——- 10.75
LA L] 12.1% 10457
shBcEy = 1la91 104490
aEnss o 11.91 1052
segEwn t1.71 10463
Ity 11.91 10640
T T 11,91 10450
sEIRRS 1191 10.47
seesew 1.9 10,40
cagmd N 1.+91 10e%d
LAl g - 11la91 10,40
TIii Y] 11.91 1047
——— 1ta®1- 19442




DELTA EpNL = 10.0 FAN HARHONIC = 30e0
ENLEF HARMONLL I|A = 0, B = 5, L = 10, D = 20, E = 30)
APP, WITH TONE, Oe JET AT¥, WETH TURB, EPNL = 101,80, RUM ]| A

0. 6.---"..--‘..-9'EcD-".oe."oooe’su-t"ooo.“uﬁ.b'----'l’--o-'Q-Q-C
—— - = g e - S E D PR c -
P ED C
— ° el I | s e e ks === [+
[ EOD 4
I 2%, @ T — e —————— e e e e
H . EC c
—_—T T . g0 C -
L . £ D c
D W o s —m - €D - o T — €
T 20 ¢ ED C
—— e --- cED - e - e ¢
a - ED [+
—_——F €D - £—--
- T . ED c
—E-154 # - (1] - — C
N . ) £E0 C
Sy e - gD T -C
A . ED c
e et E0- €
I 10, ¢+ ED . L+
—o0 « - T U ER e o - —- €
=] @ ED [
e T - - —‘——— ———ﬂe - o - —— - —_——— - c
. E © c
———— - B8 C-—-
- E 4] 4
——— T e aiatie It -k - - D —e——— g
. E o
— e . e - s —— e U £
O¢ Pasee~assstenen—nacatosse~sasvsstonncs sasrctence~ssnrtonan=seast
Oa 10e 20. 30,
N FAN DUCT ATTENWATION
FAN HARMORIC = 30,0—— DELTA EPNL »—1040 —_—— - —
A B Cc o] E
-~ = INLET HARMONTC = 1] 5 - to e 20 —-— - 30
- INLET — = FaN FAN — FAN —— - FanN - FAN
FUND, FUNDa FUND » FUNDS FUND, FUNDs
1.00 LA L LR L2211 2 CERREE tahsee T
— 200 . EENEER LERT R BERKREE Rl LA L LT 18,64
3,00 CETEES aeanas YL LY Y] 1771 16.75
——— - 4,00 LTI TT rEEEEE Er Ty S 1 Ta%9 T 194014
’ 500 xRk reaguw (2223 2] 1549 13.77
-~ 6400 —- GRRERE —— — RSN E - —— SN AES —§ 3,45 -—-—-12, ' -
700 TEEREN ereanw ssvrew 1238 10sua
S s = 8,00 sEeEs s cEdEw EedaeN Yl.06 9.3
9,00 EI S LR T ] sEereE [ X238 3] .95 - I %
—— e 10,00 - semkae T TTIN] "TTIrY Getl 9,06
11.00 E1 X143 L2 EL 1] AEREED 9.53 B+95
- 12.00 watERd 2T T YY) 213 Y 1 Fe &S BeB&
13.00 sSERERS [T T IY] [T LY .37 8.77
————— - l4.00 SERRED Seenen - osewdke - 9,29 - - - B 47
15.00 (T3 T EE) P T3 seeaRs Gal2 8,58
T T 16.00 sreans *edaee LT LT J.lb - BGAR
17.00 [TEEEY ] AnEseS sHnang .07 B8.39
—-18.20 - wEEREY - T I 8.99 8,30
19,00 TIIIX ITTIT Y saeeng Ba92 B.21
- - 20,00 ey (1T T T sty - 8. 84 : Ball
2t.00 [TTEXT AMBaEN [EE T 1] ] 2,084 Ba.ll
-—— = 2200 LITT R T [ TR T X [T T XY A, A4 - Baell
23.00 BEERANE [T T TTE] Y1 T) Be 56 B.1l1
24400 - - SRR AY - - OWEOES - — BEEAE— A, Ad -—— B.11
25,00 whsnne (XTI TY LTy .86 a,11
Cm— s 28.00 [YIIT7Y ] LY TR [T ] ) 8. 3% 8.11
2700 EI 210 3] ER 1T A (33317 Y1 Beld
il 28,00 EY TR Y Thapew TIRREY B, 8% 8.1]
29,00 L LT ] stness Reteww. B, 8% fell
3000 ~— - $REGeL — - SBEWDD ——STABRG - GaB% - —— —Beil

186



DELTA EPNL = S F AN HARMAOMIC = 0.0
INLET HARMONIC (8 = O, 8 » S, T = 10, D = 20, E = 30}
T#0: WITH TONE, OGo JET ATY, NO TURR, EPNL = 103,02, RUN 2 &

304 *essavanssteess uvrrstrnas~FlaBtasae=nssatoces=s svsteene Trsna*

187

- - - EC B oo/ T w
. EC A °
. - EC B S -
° : EC BA .
25, * B IR -1 S . ¥ ] S mmmesrmom es s mSmoesion e msm s gy
I . €C 8 »
=N e - -EC B -—- .
L - EC & -
. E - . EC 8‘ - e e e e e
T 20, + EC BA +
. o € C BA . e e e
A - ED L BA - -
S kP i - O A .
¥ . £ C BA .
E 15, ¢+ - € C  Ba T T
N . E c B4 -
v . €0 C 8A o .
& . ED C a L} .
m‘._ S g e e % A-h.—_{ B—-— f‘.' .
1 10, + E c -]
- 0 . e  omomees ¥ . ED - - e e b - —_— c
N . ED [
SR . e e ED P Lo e e e i e A rr— . c .
. ED c
___._._.ﬁms.i > - _ i b e i R _.Eu___.- —_ C -
N ED C
- - e o - . - Eo B - o mm—— = c
- ED C
- - ED e e e . . — c
De "’.-----ooo"c--.“---."-o.-'--.-’t-.c'oco|'-.--"--ot‘-u.-"'---‘o’
L 10 20 ’ 0.
FAN DUCT ATTENUATION
~———--— FAM HARMONIC = Qe DEL A EPNL »—— 530 T——
A R C n E
< INLEY HARMOWIC = o s - 10 - 20 v 30
INLFT : FAM FAN --=  FaM : FAN F AN
FUND o FUND. FUND o FUND. FUNDa FUND,
1.00 [T T 1 1] PTES 2 L] (312 17.738 1te B4
2aN0 LA AL A wEEEER LEL L L] . 164935 1h.05
3.00 rRAEES BARTEN EETI TR ] 16,54 16a05
e 4400 : ERERERES ERErRK T L2 T Y] 15,15 T 15.bE
5030 ARErEE LR LE R EREEkW 15.77 15,32
g QQ T EEEEES - RAREEE  oooakaAed oo 15,43 - -0 15,02
TL00 EREERE REnEEE AAERESE 15.10 1473
s B DG LT L] AuMERE LR T2 14,77 T Y
9,00 sussEd LTI T L] LIRS légdde l4a15
T 10.00 TRAEEE Al b 18,98 14,12 13.89
11.00 - 28257 22+ 9L 18. 34 14,01 13,73
12.00 21,81 1% 54 17.73 13.91 13,679
i2.n10 1749 18.8% i7.14% 13.80 11.4)
- 14e00 . 18e.82 18,25 © 1ba 57 13,70 13. 51
1500 18.19 17465 L 16203 13.60 13,43
T ' 16400 : 17.%8 17.07 15.50 13.50 13,34
1700 17.00 16+51 15. 00 13.41 13.25%
———ee— 1B 00 e o 1bakE 15098 = L1451 - 13,3L - - 13,17
19.20 15.92 1547 144 04 13,22 13109
20,70 15.62 14498 13.58 13.12 13.00
21.00 15431 14292 13,57 13.12 13.00
22400 15.21 1487 13,55 13.11 17402
23,00 1510 14,81 13.53 13,11 13,02
et L : 15.00 1478 13451 - 1%10 12499
25,00 14490 léa 71 13,49 13,10 12499
26.00 14. 80 143 13,47 13.909 12.99
27.00 14,70 14s 60 13,45 13,08 12.99
2R 00 ' l4.60 14.5% 13,43 13.08 1Z.98
29.00 14 50 14a49 12,41 13,07 12.98
—— = e 30 QR - L& 40 L4, %% - - §3.39 - 1307 - t2e%?



DELTA EPNL = %,0

INLET HARMONIC (& = O,
T/0, MITH TONE, 0o JET 4TT, NO TURR, EPNL = 103,02, AUN 2 &

30.

L
"
N
' -
T e ® B B D GU 8 S 8 4, B B A 4 e s g h O s g8 D0

———— €0~ €
€0 ¢
€0 ¢
€0 ¢

8 = 5,

FAN HARMONIC =
L al1C;, D = 20, E &

—— s ——— E c B
E C8
E0C 8
ED C B
ED C
ED C

5.0

3ot

tnssvs~scvePasne—esen?eFoolaPRactence=noosPensns~sscatosca=uaant

OO PD

£ £ BA

E ¢ B
el Y I

€ D

D fn e -

snsn~tanunteceo~aesstores~svsetecuo—vsastevsesccetecsso=sace

2CMACOANMONCIEDEDS 8 & 0 08 8 ¢4 25 3 4060 8 0

188

[+ 1Y 10. 20. 30,
FAN THICT ATTENUATION
et FAMN HARMONIL- = Sa— DELTE EPKNL o5 0 —_—
A -] C a} E
= TMLET HARMONIC = - - o 5 - 10 20 = AN
- INLEY FAN FAM -~~~ FAaN FAM F AN
FUND FUUND o FUND. FUND FiinD o FUND,
1,00 sREEsH TREET R L2221 3 17.87 146,59
2.00 WREER Y ELTEE LITET 17.21 16,04
3.00 LA LA R Al ] LEA L L i6a59 15.52
B 4400 LA L LS REEEN EHEFE 15.39 15.03
5,00 FHheaE [ EE LT L XT3 E 1904 14,%7
_— C e - SERRRE - - - wEAERR o REERRY - ] 4, PG 14,
T« 00 LER S L Andaad RpEREw l4e56 13,865
8.00 LT T eEEEny LT 22 14,18 13.21
9,00 EEREkE EEY2TE ) rrexEw 13.76 12.79
- 1000 2T Ty TRk E 1957 13,39 12434
11.00 30,72 ekt he 1866 13,17 12.25
12.00 23,74 19.89 17.82 12.95 12.12
13.00 19459 19.02 17.04 1274 11.99
14,00 18,73 18,21 16.31 12.5% 1187
15.00 ETe91 17. 44 15.64 12,32 1,75
16.00 17,13 it. 71 15. 01 12,12 1lab4
17«00 16.38 15.02 log %1 11,91 11.52
T 18800 - e - 1By B4 15437 - —13.B6 11,72 = 1lanl
19.00 lia 37 14 75 13,34 11.52 11.3"
20,00 4. 30 1%.16 12.84 11,33 11.2%
21.00 lea 1% 14,08 12. 81 11,32 1lel%
22.00 14,09 14,00 12,79 11.21 Llail®
23.00 13.98 13.32 12.76 11.29 11414
R 24,00 - L3e BH 13.85 o 2eTY v 11428 tlel?
25.00 13,78 13,78 12.70 ¥1.27 1137
26400 13.648 13.70 12.67 11.26 et
27.00 13,59 13:43 12465 11.2% 1la15
28.00 1350 13455 12,62 11.24 tleit
29,00 13.4C 13.48 12.59 11.22 11.1°%
o T 30,00 - - 1332 13:41 iR SG— tle28 - 1tei%



DELTA EPNL = Se 0
INLEYT HARMONIC (& = C,
¥/70, MITH TONEs Qs JE

30. *evna~saastacec=as

FIH HM‘H‘OH!C L4 lDoB
9 = % (L =10, 0 = 20 E = 303
T ATTy NO TuURA, EPNL - 103.02. RUN 2 A.

EQCPave

c.oo'o--. “ssnetusse sssetonse=sosst

e g e e = s e O B N e -
- ECH *
. ECe .
. ECBA .
25 + - EC B e e e il
l - Ec B *
Ram s e EC & — - -
L . EC B -
£ . € C8 B e
T 20. * € LB *
) ‘. E CBa s
A . ED €8 .
—F e g E0 - C ea - .
T . ED c. B8 .
£ 1%. » €0 - C Ba - *
N - -ED C BaA .
u » £0 € Ba - e e .
A . £ED c 8A .
B L T ey p -
1 10+ * EO c -] A +
o . ED ’ ¢ 8
N . ED C
- : - - € 0 . AR [
- £ED B
= R [ ——— o
. ED ¢
. ED [
- ED C
- . E D c
[+ “-o-."---n"--.o ..-o’-oo. seseatagan— ----’nl-. ----"-g--"....i'
[+ lOo 20- 30.
FIH DUCT ATTENUATION
— FAN HARMONIC = 10.0-— DECYN EPNL =—5,0 e
A B C D E
T IRLET HARSONIC = 0 b 10 o] 30
. INLET FAN FaN FAM EAN F AN
FUND o FUND, FUND S FUND FUND o FUND.
1.00 (L TT (Y32 FY ITT Y 14973 13,23
2.00 sHERRE ERNER, CIT T lbeld 12,77
3.00 (IR 22T LR RE S L] LA AL ] R 13.58 12,37
ha0D Eeravy (2322 EEEEE R 13,089 11.99
5.00 “sbhan [y res (2T T 12.62 Llabb
] ba00 -~ - wmkEne T T T [T T 12.19 - 11419
T«00 EEEEEy L3321 LT 11.78 1073
8.00 mmEEEy ' tIil2 L] [ TIS T Y] 11439 10.29
9.00 sEEEay L LRSS L] 19. 82 11.82 9.9
10.00 21433 19. 59 17.3% 10.57 .77
11.00 184,98 10.43 I16atd 10.51 G, 12
12400 17. 84 1735 15.58 10435 Fa b7
13.00 16481 16. 37 14,78 10,20 Qab2
14.00 154 84 15 %5 14, 03 10.06 957
15.00 14495 14.59 13,32 .34 G452
16,00 l4s11 13.80 12, 66 9.99 Fate?
i7.00 13,33 13. 06 12.02 .83 Je43
sme——— - 1R 00 12. 59 124386 1le#d --———— 9,77 —-—--9,34
19.00 11.90 11.71 104 86 9,70 9.33
20400 1le25 11,09 10.33 Y. Hé C G.29
21.00 1117 1104 10.28 E 1) 9,28
22.00 11.19 10.98 10. 24 .64 9,26
23,00 11401 10,92 10. 20 9463 F.27
e e Dy g B0 - 1093 -+ 10 86 RO LGPy 3 -5 27
25400 10. 85 10.81 101! 9. 563 26
24,00 1077 1075 10.07 Fe63 Y26
27.00 10.49 10«69 10. 02 Fe b2 925
28,00 10.61 10s 64 © 9,99 .52 9.2%
29,00 106 54 17.%8 9,97 Fe b2 Fa2%
Rtenatdet - [1 8+ 1+ ] - 10, %8 10,52 B S - R 9.62 - T2t

189



DELTA EPyL =

5.0

INLET HARMINIC (A = O, B =

T7D. WITH TONE,

FAN HARMUMIC = 20,0

S C a 10,

e 20,

E = 30¢

Ca JET ATT, NO TURBe EPNL = 103,02, RUN 2 &

30e teabD=sCaBranve~cvssPevran~sovantesanesaePisen~noocteonus "anesrt

— - g e ED C
« ED C
« EBO C
. ED ¢
2%, + ED C
i « ED C
M - ED €
L + ED C
- E L] ED C
T 20 + EO C
'''''' . ED
A . ED
T €0 -
T . ED
- E 154 ¢ ED
N . ED
- - L) ED
A - ED
FT—- ~-E D
I 10. + ED
a . £
H ® E
o .
—_— 5 &
»
.
»
L]

Qe

mmem——e F AN HARMONIC * 20,0

f

i

b
.
|
|

|
f
|
i

INLEY HARMOMIC w

o INtET
FUND,

1.00
24,00

: 3.00
R 4,00
5.00

T .00
T.0Q0

ot 8. 00
9,00

i 10.00
11,00

12.00

12,90

14.00

15.00

MR 18,00
17.00

momeeme s [, 00
1%.00

20.00

21.00

2200

23,00
s e 244,00
25.90

26,00

27.00

28,00

29.0Q

e 30, 00

10.

a e e e
B
A
8
B - o — ——
;]
[ S
1}
Ba
BA
C 8
cC 8
p— C. . 8. ————
¢ fa
C B
c B A
€ B &
c B A
e e s — €""*"—"B n_.,
C B A
2] : =
o)
ED - e
ED
— m——— Eo - ——
ED
ED
€0
ED

'
|
[ NxEaNz¥eXalal--N N} t.‘i 8 % 5 5 8 g8 s

Qo *essn=reovtsvan~asssstasca~casstesee~snsstessn~novutaesnppen

20.

FAN DUCT ATTENUATION

A
9

FhMN
FuND e

LR 2 3D
L E L2 L2 ]
REGFAk
ThERs e
L1 122X ]
T AEEEER - —
E IR FR Y]
T 30a.56
17«85
L&, RO
13,35
12.04
10.86
9. 81
8. 95
8,14
Ts39

e beb?

4 0O
5,36
Se 28
5,15
5.05
T T ‘.95
4o Bh
L I
hot3
4,53
k3

4033 -

190

EPNL = --5.0Q

DELTA
] C
3 10
FaN - FAN
FiND, FUND
EE AT ] LR L L LS |
ER EE LR ] Rk R
EL ER T £ LR AR E R
L E LR 2] © dedkdkd
EhkWks L ET L AR
L2 222 ] ] 1111
teses 19, 84
26a 67 15 96
1ée 94 12.84
13,59 1D.26
12,30 9,39
11.1% Bu b1
10,08 7T.88
Se2® 7.29
MY be 55
Te 72 5. 956
7. 03 Se %0
- be 3B 4,86 -
S5 T& e 30
Se17 .77
5«11 3.73
5. 03 3, TO
4y 95 .66
Ty BY - - 3, 63
4y 81 3.59
Gy T4 3,56
4e 6 & 3.51
4. 59 .49
4o %2 Y46
ol - e Y -

D
20

FAN
F UND.

8.4
Te?
6491
6437
5.80
e 43
5.0%
4ea5
4e25
1,45
3.67
ALY
3,32
3415
2.97
2,80
2- 63
—— Z.%8
2,29
2e12
2a11
2,10
2,09
—-- 2,08
2.06
2405
2.04
2.03
2.91

2400

0.

1es3
R Y
1.6l
1.51
1.60
199
1,58

— 1458

46 6 8 »

)
!

[
'
i



DELTA EPNL = Se 0 FAN HARHONIC = 30,0
INLET wMARHONIC (A = 0, 8 o 5, € = 10, D = 20, £ = 30}
T4y WiTH TONE, Qe JET ATTy NO TIRA, EPNL = 103.02. RUM 2 A

e 'ton.'oEUn’CBa. ...39940' oo-u"'-.oo'o-o-“-noo"oan."-o-e"qcuc°'
------ -8 T EO CB - - s N —n A e —_——— e
a ED LB 5
. ED (B : Crmow e T ®
a9 ED CB -
25- LY E ca ——— . e Cm o= e e e P °
t [ E CB8A o
N g B CBA - e .
L s E C 8 o
. g - E c a . . ek im umw e s e L e i e e ——— e >
T 20. + £ C8 +
. - E CB‘ P - [ e R mma A s e e ——— e s °
A ° €D C 8 o
—T ~ 8 3 € e e e o -
T - ED L B s
E 15. - EO c BA . e *
N . ED C B8A ®
u N ED C BA - S o »
A - (34 C Ba °
——T - -4 €D N I o
I 10 + ED c 8 A 3
B - ED c - . a ‘ e e et —— .
N . ED [# 8 A @
- e - E - . . - o c._.‘ —— e R 8
o ED ’ c
B ,.- &> - ——— E . P e — - e = - c
° ED [
" E - e - — o —am— — e e C
° ED C
————— - - E . .k e c
B S ..ODO"-.DI’BBDD‘]llI'.Oﬁl"-.--"-.-“ﬁ‘i...‘.‘—GHII’IE'.-GCI“
0. 10 20. 30,
FAN DT ATTENUATION
o FAN HARMONIC-= e B BELFA EPNL =——5:0 B —
a B c n E
CINLET HARNMOLGIL o s : 5 - - 10 R 41 - 20
I INLET . F AN FAN - - - FAN -+ FAN . FAN
FUND, FUND . FiMG FtINDa FUHD FEIND.
1.00 LR EL 23 LR TE ¥ LRSS Te56 TekT
2.00 - LI 22 1] LET I LY CET LR Ta27 - Tal22
3.00 EREE L ) . Rukmbd kRkBER T.01 bae36
o 4,00 ER-RE LA LA LR LE LR R 2 B. 76 © Baf0
500 RANRES ShEpa EX 2 222 LYS-1 Y Hol?
—- &e QD - e -@ERRwW - LA R R R - L LA 2 & J ha?B B - R £
T.00 BREanE sxe ¥ 168.T7 Ge 02 5aT8&
B.00 T 25 4% 20447 14,44 S T8 Gatd
9,00 16.TS 15 72 10.914 5050 5. 08
10.90 13.233 12404 Fa 04 5.2% G55
1t.70 1te71 10,67 Aa52 F.1% Leh?
12.00 1025 T2 B 05 5218 botl
13.00 9. 50 915 Tabd 4q 79 4033
1400 8,95 Ro b4 T« 25 . 4485 . 4q,2%
15,40 a4t 8,18 6491 4. TOD Gal?
16,00 .01 Ta 75 6. 60 4.56 4ati
17. 00 Ta 61 T.36 6e12 hek bgus
i 4 PR 1Y) R P R e T 0 v e (6 T T AL 29 T T 3,84
’ 19.00 4091 ba b6 Se 82 4slb 3.3%
20.00 64 60 6. 35 5.59 ha G2 -
21.70 6252 6a 30 5e 5T ®.01 311
22.40 G.4% be 26 Se 55 3. 99 LT
2330 éa 37 6.21 5. 53 3. 97 3.77
- 24,00 - — T ke 29 el e 5 5L T 3a 9b e Y g TR
25,00 6221 ball S5e49 3,94 3,75
26400 613 bs OO © 54T 3.93 3o 70
2700 &a05 ba 01 S5a45 3.91 373
2B.00 597 54 96 5.43 1. 90 3,72
29.0C t. A9 S« 91 5.40 3.B8 3,75
—— e = WY g QO ‘5. B8 - G.86 -~ H,3F - - -FaBl o a6

191



DELTE EPNL = L0.0 EAN HARMOMIC = 0.G
INLET HARMONIC (A = Dy B = %, L = }0, D = 20, E = 30} ’
THOD WITH TNNE, 04 JET ATV, NO TumB, EPNL = 103,02, BRUN 2 &

a3

J0so %cove~ocsvoteoes~srecdoaco=—osvetesboTescoCanca~stnoPonan"anne

3 t
° E
@ - -- - - - E
o £
2%, ¢ - S e - - €
i ° E
e . e e e E
L @ £
E o - e e g
T 20s 2 E
- a - = - E
A ® E
T s —-- E -
T . E
E 15. ¢+ - - T T T T e — - E
L] . €
i ¥ ° bl - T e e T e me e ~
A - E
T - . - - - E
T 1Gs » E
a - - E
M ° €
. o - - - - - I E
. €
N £ B e - €
. 3
. T e - e - e £
® E
- - T e 3
Oa *sace—sosstocoe—"sevsssva=cosotevcr~ssosPanes~vasstoscv=nsacn?
0- lo- 200 30-
FAN DL T ATTENUATION
—————— Fikg HARMORIC = Cal-— OELTE EPNL = L00 I
A B [ D 3
INLET MARMONIC = 0 9 10 : 20 - ip
IMLET F AN FAN FAN - FAN Fakl
FUND FUND 4 FIMNMT. FUND, Fignn, FUNDL
100 LR R LT (X T T L] LTI LT L LRy tEnyes
. 2.00 L E 1L T LT Y 2] [ EE LT N1 TR YT ] TSR R)
3,00 LR Brassy LET1 1 Y ahkEER xxkenk
4,00 RARREY LT T cakp kg mEErES LTI EET ]
500 LA LT I shoaxe LA LR E 2] sxbkkex LT 2T
e s a0 e RMERRE LR TS L r e SERESD - - REREEw
T.00 axBEND LR 2T L2 aRRERG eRdEud kena
8.00 srtaxw LEE R E Y] LE TN ITETE T W
D00 TrEER S LTS (AL TE-2 [ERTEY treave
= 10,00 EET LT (2L Y] FhEERE (R T YT ErR e
11,00 EA R L L2 ] L2 E YL 2] Tk R Kk akkgEky EX L LT
12.00 E2T LI EhEReU LEEL T F TEkETHR exEwiy
13,00 cekErs exkEnE (T3] 3] I EEL kkkvna
- 14,00 *rtanw ERdkrd ThEERN LR 2T Y SEkEbx
15,30 (21111 (AT I IE) LI EE LY FrYIT T ke phms
S 1670 cEEEEn (LYY ruEEkY R eRGR LT R
1770 Eakaxn LT R3] LT T Atk akS Ehaman
—r———— — - 8,00 - LR L L L R ERBaEd AbbsdE - AAARAD - GREdRz
19.00 [T X3 ¥ (I T Y] [T ¥T T *EETER FhR Aty
20.00 LA L L] LAl Rl ] rxeEve FE LT Y LR TS
2109 EEERT N TFELTR REXIER aeEEER sEMRES
22439 LR AL EY ] L L LT KEEEeD ETII “veseny
23.00 kA Ehkggk Pthnda EE TR kEkdor
24,00 shEA W thdpaw - BEBAGE Y TTT - &mAABw
25.00 LES AL FREERD Al 2] aykany LEL LA
26,00 L2 21T vEdnxe LA L L] (I X T2 LER L A
27,00 L2 2 1] [ET LN Y] EZT LT S tebdrm dawmax
2B ,00 xskhan (ALY Y] (LT 2 arband [ET R L]
29.00 LEL LR Y] LR LY ] ToRISE fadkwEew ARBETS
- 30,09 [FTLIT] [LI1] 1) LE L) LI 1) (LT T TR

192



DELFA EPML

10.0

FAN HAAMONIC = 5:0

INLET HAAMONIC (& =« 0, B = 5, £ = 10, D = 20, € © 30}

'I'IO« WITH TONE, Do JET ATT, NO TURB. EPNL - 103.:02‘ RUN 2 B.

!0. teoas~ascoPosoe—sconTessn~avactaasn onoo’u--o"-.-o’-.-- =~gsweoob
— P ce o o - ——t et E
. E
S T T - -k
- E
25, - - - - e - - E
H . E
- M g - o
L ° E
- E . e e e -
T 20, + E
. - B s
L) . E
—— T.. - - E .
1 ° . €
E 1% ¢ - - - T e E
N . E
J . - - R - £
a ° E
p—— _‘r. . ~ . PP r e ————— ! 1 ok P 8 B - E
f 10. + E
- -0 . - S £
N . £
: . - 3
. E
e 5. > Eph - — - E
s £
L] - E
- E
° F
Os "---o'.-n-‘.ono lcoo‘c... sanatscan~esnntroed .-n-’ooon oinu‘
0. - 10. 20, 30.
FAN DUCT ATTENUATICON
—————ee—e e RN HARMOMIC = Sel—- DELTA EPNL =—10.0 —
A -] c D E
IMLEY HARMONIC = 0 5 10 20 3%
AR INLET FaNM FAN F AN FAN Fan
FUND. FUND o FIND, FLiNDo FUNDY. FUND.
1.00 BREN IR RFAR sobws LEE LY LER L L L
—e e 2400 sEREbE sawbR AEktRE saEseTw RN
: 3.50 ITII1L] ThEORS seuae apERER s aks
& 00 TeREsD L E 220 T mUvRas eeveaR [T TN
5.00 whEELE aaenao LR Y ] CEEEEY LR ET
—————— e Ry, (2T EY L] L3232 ahwEd e auerod LT TR
T.00 sagews TCeEaes LEARF L SRkTEN LA R L)
- B.00 (22212 (TR T Y] hohege eEpaEE serEte
9,00 Skkded Bhened TERnEd e BaE ol kW
— 10,00 suEED S sEEEFE Esduad aREEES eavEmy
11.00 LTI 2T T ] LIl 2 troone T
12.00 seCRRX LTI kMR EosERE [TIETS
13,00 gubban GospRl TSRS G eagpue AkowEr
14200 vevdek TekIED [T T LEEL T L LTI
15,00 BrhERR EEREER aksabd EEZE YT suests
16,00 ERI T2 L2112 T aNEEN Y aEssah Erwses
1720 neshse Y rYY AeER D sesuees YT r
B i L. Y+ 1 1) - AwawEd LRI EL T YT T Y LR LR T - amEask
’ 1990 EERER aehEhn EBGEEy agerEn vsheee
20,00 sheRdd LY EY TN L2121 11 (231 XL BekRDE
21.00 (13217 srakpe 'TIIT L) FOEIER LEE R L
22.00 SNTORY LEL LY swueEQ cEReOD 2T TR
23,00 eeoand LR LR} LER L RN sEbReS sopase
—————— 28,01 RTINS cEEeRN ARBRAY - — WEGBBE — — wHEEEN
25206 LEL LN Y] TELLY CNERAR eERUh aacwew
286,00 vEATEY SEDRED SEEBD & srEERD cassuy
27400 seRbaw STwERE LRI LT T seEeRE XTI LT
ZR.O0 veteay hreake ssaasn seroan EETY Lo
29.90 L3113 ) wEsEEy [ 21217 ] LR T L ausane
EEC L L LT LAl L L] doURey - - HONPLP - Godd ke

—eim e 30400 -

193



[£,18

DELTA Ep¥L =
ET HAAMOMNIC

100
th o 0,8 = S, L o 1D,
T/70, #ITH TOME, Qa JET 477, MO TURB, EPHL = 103,02, RUN 2 4

FAN HARRONIC = 10.0

D = 20,

£ = 310}

30s *scva=coscPacao~scooPreco~accotocas=o0ooPosoo=aeoetaaaa=ensah

,,,,, . g ¢ e e P S - e N - &
o €
° - . e - E
° E
29+ ¢ T T T e T E
i [ E
H— T . £
L - E
E L] - - e s e T - E
T 20. ¢ E
o - — A —am s aw - e E
A L] E
___._.T._ —e— et - R ———— - — -
T ° €
£ 15; ° - €
L] . E
Y . - i - g
A - E
—_‘v" : - - — D E
I i0e ¢ £
aQ [ - - - €
2] o 13
- -3 A - I . T E
a E
———y g - — e em e - ——m— e £
-3 E
e [ T aamaiaie - £
- E
- - -— E
Das *sesc=ssssPscos~scovtosvo~ssvatovon—sacsPance=snortesan~sscnt
[ 1% 10, 20. 30.
FaN DUCY ATTENUATION
e EAN HARMONIC- = 1060 DELTA EPNL =—18. 0 ——— e
A B c 4] E
vt THLEY HARMOMIEIC T 0 5 - 10 - 20 30
- TMLET FaN FAN FAaN FaN FAN
FURMID FUND, FlMDa FUND FUNJe FLUMO,
1.00 L T anEnEs deabas zaasae LTI 1T
2.00 LEE LS T LI 22 CEEOBF LERI Y LI T Y]
3,00 22T T LI T L EL T LEYT Y LEEI Y
4a00 mEEa LTy ahkands LR dersRt
.00 TEEaND wheFae LR 2 R Y LA L ERE ] LT T
Rt R Py 11 ] Gnadnd L LR LT Eatman - Gesese
7«00 CeNEny aksave Yy T weaman LT T T
B.00 (23 T Sakh e L2 1Y 3 L2 L LI R
9.00 rakeaw XS L AL LETE T Basuss sERAEw
10.00Q vEXQSE skaaEw nEESWE LEE R TL LA LR L T
11,00 cERAEE sERNEE EXY T TR Eewdmn LI T
12.30 BEERkn *haGon [T T T Ereann [ TT1IY]
13.00 TR Ty ELTE T sxaces wEREE sataer
14,00 eV ER XEhERE SEEEEE EhEkEH Tarese
15.00 R NEE Forb b EERB S EhkRRR ek bk
16.00 FaRREe LI T 1Y HENGEE L Z YT T ET Ty
L17.00 LELE L LLALE T2 LI T LTy LT
" 18.,00 B 1 T T 1Y FoskEn BEEESEE o~ RAEEEE o — Bk EE
19.00 shkxRy aREEEa LER LT c ExhRER LEEE 2 X
20400 (21213 I TT T 13 LETTT T arEEys wxImE N
21400 [TIITY) I T1123) T 132 XTI YY)
22400 (2 X1 2 X1 HEAREE hpdiny ErhkdR [ FIR Y]
23.00 (312 N L ET TN EYTY YT EETTIEY 131 R L
- - 26,20 2T T T I LT R T T o EERREE - handwy
25.0Q cREETES kbR SRy Ix] Epdnke Sksmax
26,00 Evbaan eSO W aeedna L TTITYY FEI XY
21,00 [ T 1T YY) FREZR& LEXT 1] (YT T
284,00 (LT FY AT T eherny LIy (LYY
29.00 sesune R T T I L] Erames stoeee
""""""" NL00 T T YT LT LT LT LT CaaEREs - GaREb

194




DELTA EPNL = 14,0

INLEY WARMONIL (A = g,

0.

*smcr anga

40 % 8 P v 0N B L0 a0 N

0 4 0 435 H 8 43 & 50

O

FAN HARMONIC = 70,0

8 = &, L = 10y, O = 20,
TAG: wWlITH TONE, Op JEY ATT. HO TURE, EPNL = L23.0249 RUN Z A

a"acrsPeasna“sasstasne™e

£ = 30}

atrvar"onooteave ~ananel

FAN HARMONIC = 20,0

INLET HARMONIC =

INLEY
FUND.

100
2.00
3.00
4.00
5,00
6500
1,00
8.00
3.00
17.00
11.00
12,00
13402
16,00
15.00
1&.00
17,00
18.00
15.70
2000
2100
22.00
23400

- 24,00

25000
26.00
27e0¢
28,00
29.00
30,00

A
0

Fan

FUNG o

Th&kuad
L LYY
aEGEEE
(L2 2]
(LY
LA XL 2]
gk
EEEARE
skssun
FFedha
ehakEY
stheuk
LR TR L]
(AL 2]
wEaREd
shakkw
LERE LT ]

- B keE

LAY
ThEved
LEE 2}
LLEL L]
ThEd ek
LE R LR
RRGREN
LEL LR
PRELEN
EE R L E B
RRERE®
GedhoR

10

20.

FAN DUCT ATTENUATICN

f
5

L |
FiNDa

LA LR L
[ 22 223
rFhawER
chkaky
LL R R Y
BT d R
ARAp Rk
L2 TR
LA L R Y
PR LYY
L2 233 7
FoRTRE
LEZ T2 37
L E T T 2]
dhkase
vesery
L2123
dhRswd
LT Y]
LRIV T
tekken
LTI Y
EakEED
LA T T2
takEkn
kakERY
I rI1TY)
Fhhaaw
LET T T

amen=wsovtessn cassPoncs—sesstuves=canntacns

DELYA EPML w 10,0

ke ds - -

195

c
1¢

EAN
FiND .

EET 222
wEEE A

Rk

LES L L &3
LR X ¥ X )
WHEE e
LEZ L ER ]
ExEkeE
EE EES S
E R L2 4
LLE LR )
ethdnh
Pl A Y ]
EET L r
L] 2 2 2]
LR L1 L2

LELET ]
LR T2 T L TS

hBRARE
LEL L L] ]
GRERE %
LR L2 2 2 ]
LS L E S N ]

L LXT L]

xenkkh
xGUREgy
LET YL
RErEy
chEvbn
LA T L)

o]
20

FAY
F il

EXE LT 2
L XL TP
FETEIR
LA RS 22
ER R LR L
cedany
SaRxEG
LR L3 2
TEEkER
LA L2 X2 )
LEEE K X3
LIRSS
L ER R R
LLEXE L
LR Y ]
L2 LT § 2)
(L LN 12

B.E AR X 2

LY 2L AN
LA L 2 L] 1
L1 1 5 1]
LAL LA S 4
L2 1 5 3 )

QoW w

LLEL AR ]
LR R 223 3
LR LY 42
weRw
L2 LX)
bR

|
MMMM MMM MMM I W06 mM ST Mmoo 2T m o

“resstouct tanan?

Fay
FUND.

L2 A ¥ 1 ]
shkakyga
TEEF R
LS E R R
LLZ ER ¥ 3
22 A kR
*kk hkm
LARS TR ]
LAKE S o
chkgd
[ EFR 5 33
ERE R S
LR LR L
LR E RN
LLELE A
LA RN
e 2R 2 A

b ukx

hdrwy
L3 T8 23
LA R & R NS
ok
K EEN

EA L LYY

(2 4 R AR
AFkRIx
LR B B RTNY
LA LN B3]
LR R E 3
BEHE DS

3.



DELTA EPNL = 10,0 FAM HARMOMNIC = 30,0
INLET WARMOMTIC (£ v 0, B » S, { = 10, 0 = 20, £ = 30}
T/, WITH TOMEe Qo JET ATT, MO TURB: EPNL = 1Q3.02, AUN 2 &

196

30

30 Ycocw=cecetoses=tsoelesso~sasePaonn"escePtreasTeseaoomr “aaanl
_____ o rm e e e T ———n &
® 13
. e S T e — - E
@ €
25 + st e N 3
H o £
- S Rt - m—— - - 3
L a £
& & J— — S — £
T 20, * E
- . ° —_— _— - —_ -————— — E.
A ° E
..__.._Y_ _— e inn b ———— A A AL St L E -
T e €
E 15, ¢ - Tt - .
N - E
U @ - - €
A a E
‘_'”"'-7' . - - - [RpSr— —_— -~ E
1 104 ¢ £
O - . - - - - 3
] - E
. - T . €
» E
e By @ - - - e € -
[ 13
. o T o - E
o E
o e E
Oe %ocoe~nosstrcoe~vencPrenc~eoaatsnea uscaVesna=vacutasunuanaat
Os i0. 20.
FAN DUCT ATTEMUATION
e FAN HARMOMIC- 30,0 - OELTA EFNL o L0 I
A B C o 3
{NLET HARMOMILC « L] 5 : 10 20 1
- INLEY FaN - FAN - FAN - FAM AN
FUHMDS FUNDo FUD, FUND, FURND, FUNtD.
1.00 (2L weadox anaEwE CETTTE] LT IT)
- 200 PRV RE LR L L k] rhehew LA L] LR RN ]
3,00 ER L R ] ARG LG AkvAKS wEEI RN LEY 333
4400 TEERRE ewzdan TEgERYy EveRBd ratkvy
5.00 AR S 4 LA EL R R LA EL 2L LR R X LEERZ 2
r—————e B Q) e REREEE *eudEn - - GhdEmE - - DewsFE - Phvess
T.00 [ 21T T hrs o WG P T LT ekt
- B0 [TIE 2T DekELE E 2113 3 3R T LY L TL 1IN
.00 EREEES SERRED R RERE EERLES 4 AEERLE
10,00 : coRENS FARRAE EEEE T Y LET T2 e
11,00 REEKEER e cRaY nEARER waExDR asbeck
12,00 EEAG RS FYE T T aeNds Fatwks [ 22X TTY
13,00 shEEEE AExbe@ Esvewk ERrENE FTITTT
14,00 [2TT Y] LT T LT mukEka EauEey LI 1AL L
15.N0 T2 223 RILTJY) LIy Eavbek sesune
16,00 T T Y LT ITY Y cetEe. [Ty 1L 1)
1700 23T r e L3I LY LT GukakE REEEER
rm—— 18410 v . AERNEN - - ReBERD L RERERR - ARG - dBERAY
19.00 XYY yy’ TRRET & aEREws SELkEN FaRRER
20,00 Eankan [TTTE T sxdeaG A 21131 c O RBAEAS
21.00 [XTT 12 L RERBHE [ETTIX] T
22,00 [ 11X ] LR EATYE 1 EE T EL L] (2111
23,00 L TY1 Y] ITIYI X cakavy AeERR sHLRBE
e e — = 28,00 - tEudst wEEEBE - - REUASER - ERGREd T HEERIF
25.00 LT3 L wekanw sevavy LT T ek iy
2600 [TETL T ETETE T TRk, EarEAR (121 2 1]
21.00 EE XL E Y] EEX R RS L2312 13§ X R 2N YRgane
28,00 [TET LTS tashdy rakeEy LI ETTT LT L L]
29.00 YL Y [ I1117] EET 1L E ] EETEY Y Yoty
- - 30 e 00 . - RPN SdEtess - ASERSE - - - SRISIL - GEpEbR



CELTA EFNL = £.0 FAN HARMIAIC = 0.0
INLET FARMCNIC (A « Oy B = 5y, C = 10, C = 20y E = 30)
T/Cy wiTh TCNE, 10. JET ATY, NC TURBy E¥ML = i0)l.B2, RUN 5

s Yevesmsanetanse~eaeFtBues=sunstecesmsssetosce=nanntenno=csaat
. £CH .
. FLR .
. ECHA -
. ECRA .
5, ¢ FLRA L]
1 . ECDA .
N . £C B .
L . E CPBA .
F . £ CHA a
T 20. + F CAA +
. € C PA .
A . E CR A .
T . EC  CRaA .
) . E C BA .
F 15, » E C BA 2
) . E C BA .
u . E C 8 A .
a . £ (A .
T . € ¢ @8a .
1 10. ¢ E C EA +
3 . [ C BA .
N . FD C baA -
. E C B P
. ED C B
i * E <
. ED C
. E <
. Elt C
. (¢ C
Oe tesuamoveatonus™nssatsssa"nnsetensa~tnnalosne vaantonsnrsacst
e 10, 20. .
FAN CLCT ATTEMLATICON
FAN FARMEMIC = LRy DELTA EFML = 5.0
A H 0 C E
INLET HIFM{XI( = C 5 i0 1 17
IME1 FAN FAN FAR FAN Fam
FUNL » FUNLD, Fukide FLAD, FLAND . FLMC,
1.0C e E bR LA R TR X2 AR Y] 1¢.B% 12.462
e 0C L2122 S ] LA EE LN (T EE XY 12.5¢% Rl
1,0C (2RI L F (IR Y] EEEEET 12,21 1L FF
4.0C Wrkdk s [T T NY LIIEEY" ile%8 1i.¢6
L o TR 2 [ XY EEy [2222Y] 1164 11.%7
£.0C tErana renen 2E.59 11.27 11.17
1.¢C Tl 2%.594 19,03 Li.08 1C.E4
f.0C [9.°C 16,54 17.69 1¢.79 10.5¢
c.0C 1,14 17.63 18.717 10,51 10.32
1C.C¢ lo.e5 L5.03 lé4.43 1C.24 ld.CR
11.0C 15.6% 15.35% ETLES 1C.17 10.T4
1¢.GC 15, 3¢ 14,712 13.30 liell 5.5%
13.0¢ 14,77 14.13 1219 14.05 G.54
te,cC 14.22 17,59 12496 S.%9 G EG
18.0C 13.&9 1?.(8 12.4L5 9.53 GaEG
16.0C 13,20 1Z2.£0 l1laos S8BT G715
17.46C 12.712 Léelo 114353 S5.41 G.T4
18,00 14426 1L.73 11.400 S 75 GetS
15.u0 11.8¢ 11.33 1C.069 5.59 5.£5
£C.0C 11.4¢ 1. 56 10.%]1 .61 .60
cl.CC 1i.35 10.91 10. 34 ) S.03 9.5%
éesCC 11.25 10.ES 10?7 Sa002 S.56¢
¢?.0C 11.15 1¢. 80 10.2u Sefl S.5F
i, 0C il.Ch iCe75 10«13 Sati G.%F
¢ 5.0C 10,56 1g. 70 104G 4 .00 557
t.0C L1C.E? l0.065 S.98 S .60 5.5%7
27.CC 10.78 10.60 %o 50 G .59 G.56
Z8,0C 1. 7C 10.55% 9.63 F.56 L1
i5.6C 10.62 1C.50 S. 78 5.58 w5t
ig.06 10.5%4 10.%5 Ge69 557 G55

197



CELTA EFRL = 2.0 FAN HARMPCMNIC = 5.0
INLET FARMUKIC (A = Oy B = 5, C = iCy C = 200 £ = 30!}
T/C, wiTH TCNEy 10. JET ATT, NO TURP, EPAL = 101.83, RUM 52

e toenn~venstesss~Esletoncn=esv00tuavavnoetecsooevoPanro cncat

° £ L .
° ECC s
. ECCA v
. ELCR .
éfe ¢ ECCE +
I o EQCR .
L] . ECLR -
L - ECH .
3 - ECB .
T 20. * ECH +
a £ CH .
A . E CPa .
- T s E C(ba -
T » t G Ba B
E 15. ¢ £ C Ba L]
A o ED C Ba .
U . ED C B .
A N EC ¢ BA -
7 N ED C bBa .
I 1C. ¢ ED C ga +
€ o ED C Ra .
[ - ED c BA .
® ED [ a B
- E 4 B
s, 4 £0 C
. ED C
- £D {
. ED 4
. €0 C
Of ®ovsameensPacsa onsotonse"sscen®easc~0saePaosv=cnasteters osant
C. 104 2y Ca
FAN CLCT ATTEMULATICA
FAh HARBCHhEILC = 5.0 DELTA EFML = Ba0
A ;] C C E
INLEF +ERMONIC = C 5 140 20 30
IMLET FAN FAN FAN Fan Fan
FUNL . FUND ., FUNMD. FUNGO. FUND, FUNL .
1.CC ITETETY] LTI TR EEE TR 11.27* 16.z8
¢.CC (ETE LT [IT1 22 I YY) 1C .85 10.C2
1,6C IETLET] AR EY IZE YT XY 1C .49 CLET
& ,0C YT L] Wk R [(IXT2 Y] 1C.1¢ .73
F.CC Ry ey EER TR 3 LS LT3 G .G0 GL.FG
¢, CC [ TFL2 T LT Y 2760 575 G436
T.0C 27.18 20.00 18, E4 C.55% G9.1%
B,GC 19.26 19,22 16.72 L] S.C0
5.0C 17.26 l6.%5 L.« G268 E.BZ
1c.0¢C 15.4E 15,10 13.13 S,13 A.es
11.CC 14,64 14,19 12.53 403 Eatl
leaCL 12.62 13,46 11.9%8 [ ) B.E7
1Z2.GC 13.24 12.80 1l.5% ELFE F.52
14.0C 12.5% 12.1% 1C. 57 E.ThH BeaG
1€,0C 11.5% 1l.04 1C.5% BE.tB E.45
1¢.0C Ll.42 1i.13 1€.1% E.t&0 B.41
17.CC 1C.9C 10.6¢ Gatit £E.52 Boa3?
12.0C 1C.4C 10.22 558 [T Be23
16.0C Ga6G¢ S.87 Sede E,306 Baz9
e0.0C GotE 5.58 S.UT E.29 B.2&
e1.CC SeEl 5.53 G405 EelG 8.25
zz.0C S.5¢€ SeiB S.G2 £.28 E.z%
23.6C 9.%1 Gatt3 S .00 E.28 8425
24 .0C Gethé Go38 8.68 EJ27 Bozh
cf.0C G.4l 5.33 -1 Ea27 Ba.24
¢€.0C 9.35 S5.28 8.94 E.26 8,24
£ 1.0C 9.30 S.23 8,92 E.26 B.22
28.0€C S.25 G.18 B.89 E.2% .Bei3
£%.00 9.20 S.13 8,87 B.25 8.22
30.0€ Fslh 9«08 B. 85 E o4 Bez2

198



LEL
IL18

T EPML = 4
ET +ARMCMIC |

1/0y wITH TONE .

0.

LA
8.
-

-

éC.

1%,

1C.

PO =M -

INLEY

«C
A x> (,

10. JET ATTs NG TLRE,

FAN FARMINIC =
A m Sy L = 1Cy €= 204 E = 30)
EFRL = 101.83, RUN S2

1¢.0

teevn=stveten sl lAusatorne—essotones=enondesaanssetoseaasnest

& o &4 & 8 &+ & &8 ® % $ a2 2 =

> r v b 8

Ca

EAN FARMOCMIC
FERMINIC =

IMLET
FLND .

1.00
2.0C
1.0¢
4.CC
E.CC
€,00
T.00
£.0C
5.0C
1€.0¢
11.0¢C
1z.0C
17.0¢C
14,00
1£.CC
1¢.CC
17.CC
18.0¢Q
16.6C
¢0.0¢C
£1.0C
t¢s0C
2:.0C

- i%.0C

2% .0C
2¢.GE
27.00
if.00
2%.0C
G006

tER
ECB
ECH
ECR
ECA
ECH
ECA
ECR
EDEA
EDCA
EDCA
EC Ca
EG (B
LB L
£ C
E
£
3
ED
ED
ED
3
ED
ED
£
EC
EC
ED
E

- 10.C
A
C

FAN
FUND.

LER 2 28
AmkkEk
ER ER LR ]
LR T LD ]
L EAR K
EZ 2 R ER ]
19.c2
[7.40
15.198
13.22
12.1%4
11.%5
10.84
10.2¢C
S. 17
G.h4
G.14
B.t6
.55
8,24
B.28B
8.23
B.17
8.11
8.C5
B.00
1.64
1.88
T.82
Ta7¢

B
Pa
(B
ChaA
CHA
€ fA

B

ic.

<0,

FAN CUCT ATTERUATICA

DELFA FFM

3] C

5 10
FAN FAM
FUND . FUNG.
LR ER 2] LR R ER S
LT RS LR ER RN
R LR ELE L]
R FEYE LR LA Y ]
AR uE 'Y i
EE LD R ] 2247
22.17 17a63
1T.44 15206
14.9¢ 13.3]
1li.H4 11.67
11.95 1C.53
ll1.2% 10ec?
10.517 S.b3
5.58 GG
Gebd Se17
G5.29 8.7
LT ] Bod7
Bab4 Ba29
Eadd P.02
Eall4 T.75
Fa0l T.73
T.98 TaTU
T.%5 Tabb
T.91 .65
T.88 Tat32
T.85 Tet1
Te 82 T.58
T7.79 T+50
TeT6 T453
173 Ts51

199

cesce~ensstadermuvasstoana~racatacns~snestueessvoatanon~onns

$.0

LN}
oo

FAN
FLN.

G.37
CWZ3
G.10
8,57
t.hS
Ha&h
E 45
Fa25
E.05
L]
T«ED
T.73
7.68
Tak2
7.%6
Ta b0
Tatd
Ta4%0
Te34
T.29
T.29
729
7.29
Te29
Ta29
Te2o
Te29
1429
T.29
Te29

4 8 4 & 4 a 3 a4 &2 2 0

o8 8 8 @

S ANOMNMDe v

0.

L
~

FLALC.

a.5]
8,74

L]
R,iK
B.zC
£.07
Te55
T84
1.72
1,63
7.57
T.51
T.4%
T.40
Taith
7 .25
Tec4
7.1%
Telis
T.08
T.CS
7.0%
T.CHE
7:08
TP
T.C8
T.08
T.08
T.Ca
T-C8



CELTA EFML = £.0
INLET FARMONIC (A = Of

/0, wiTH TCNE,

0. G

br By <Rk -l v

C
C
[
C
Ch
. *CHA

CHA
.cﬂﬂ

L)
R

- T e
.
~
e 3
™

2C. +C EA

15¢

10+ O C

PO = C P -

« o & a
m
o

£EC

Coe #ovns=issatonss=nvdttucsse—ssnadocse=seortavcoe~acssteces urnre

Ce

FAN FARMENIL =

iMLET HARMOCNIC =

INET
FUNL .

1.0C
.00
1.0C
4.0
F.0C
AN 4
T.CC
E.0C
S.UC
1c.0¢C
11,00
1ea0C
12.6C
1¢,00
15.00
1¢.CC
17.00
1€.040
19.00
2C.0C
£1.00
1000
£1.00
24.00
2%.00
c6.CC
27.00
28,00
25.00
20.00

10, JET ATT, NO TURE,

A
[

FAN
FUNL o

[XTA )
[T R
AR wH R
LT T L RS
WERE R
24441
12,35
| P
10.11
T«E7
6o FPR
beCl
5,425
4e€1
44,05
2,57
3.Ca
2at2
Z.18
1.1¢
le b8
1.2¢8
1.46
1.237
1.27
l.180
1.€9
B.59
C.5%0
0.R1

20.GC

FAN HARMCNIC =

10,

H = 5¢ C = LCe O = 20,

é0.

FAN DUCT ATTERLATICH

[
5

FaN
FUND o

EE R4 4
(R 3207 1
(R LR ¥ )
L2 R L E R
L B3NN ]
[ 22 3 ]
16.60
12.64
.51
1.12
E.i4
.46
4,80
4,23
3.€9
3,17
2.&H
2.21
1.76
1.33
1.27
1.22
1.16
1.11
1.06
1.00
0.5
.90
.85
0. 80

DELTA EFML =

200

C
10

FAM
FUND

LER R D
ALFRBR
I
LR L LY ]
28.46
15.57
12.10
S,2?
7.15%
S.24
4.5%
3,87
342
2+%1
2.44
1.99
1.58
laid
C.82
Cond
C.a3
Conl
Ca36
0.33
0.29
D25
C.2¢
Cald
0al%

Goll -

E = 303
EFAL = 101,83 &UA 54

5.Q
C
20

F AN
FLND,

2,54
2,21
Z .90
2otQ
2.32
1.67
)
1.0%
C.bé
C.z29
.22
Cal%
C.08
C.01
R AR ]
PEEE ST 23
IR E R YN
IR 3% 3
LEE R LR
IR 2 Y 2
LER L E 2}
[ TR XX T ]
[ EE T LSS
EX R ERY
L:E RN
LS E LR Y
BXRIER
ITEEIY
EHEEE
[T ¥ T

,,-..,.0,,..---aq*na-o-goo.‘-.o.‘uo.g?.cn--n'ouoooo-'du..E

Lia]
MMM MDe & MAM TSR MMM MMM

0.

E
aC

FaAh
FUME,

2.4
2.31
1.62
1.5¢
Leia
0.%23
0.62

13

.22

c.02
(SRR EL]
IEELEY ]
[EXT X2
IREERE ]
LXTEFEY]
LR R R T
R EE T
EE R ER D ]
[ TTEYYY
EE L LR R
LELER R
LEEERD )
SHdN NN
IELLET)
YRR NS
PRI ED
RS ER L)
(S ER XL
ERE 2N E )
ER R E R )]

A%5%5% .



CELTA EFNL =
INLET FARPGNIC

.0
(A = Oy

FAN HARFLKIC

A = 5y

17Cs

wilTH TCNE,

10

JET AT

- P

- w0

1C.

Flea w4 - b

4 & & M+ s 2 n

£ E
EC

+ 8 € 4 =

C. 0.

C = 10,
NO TUREq4

Al

0 = 20y

30.0

€ = 30}

EFNL = 101.87%,

Qs

FAN CLCT ATTEMULATICH

FAN HARMGHEC = 30.E
A

DELYA EFML =

RUN 54

emse=sunatonan—raneFaces—cssatvane"vorvatsscsmrcsstsareTeann

B

IMLET FARMONIC = a 5
IMET FAN FAN
FUND FUND. FUND .
1.00 ITLELTY] T L]
é.0C [T TR T 'TTIIY]
Z.CC Ty ETS WD
4,00 TR TY LT LY
L0 kY PEsEH %
t.00 19,27 2C.30
7.CC 14.&7 14, T8
[ HY 10.92 1C. 55
q‘ﬂc G.GI e-?ﬂ
1C.0C 1.77 1.34
11.00 T.21 b.81
12.00 6.71 be32
13,00 6,21 5. 89
T4.0C 5.€1 5.49
15.0C 5.51 £.13
16,00 5,1¢€ Yoht
17.00 4465 i.64
1£.0¢ 3.9¢2 2« 85
16,00 3. 1¢ 2.0C9
€. 00 2.42 1.35
21.06C Z2.18 1.18
2200 l.93 L.02
cI.00 la68 C.856
t4.0C 1.42 C.70
S.0C la19 C.54
zt.00 G54 0,38
i1.040 0. 70 Q.22
t8.00 JusT Q.06
£9.U0 G. 213 ek
=30, 00 Ca00 Py

201

5.0

C C

10 H
FAN FAN
FUND. FUND.
(LT T 1] 4,52
LR L 4.00
(AL EL] 1,951
LRI ER 2,04
18.57 éat)
13.7¢ 1.685
1¢.00 1.23
Eab3 G.73
T.43 Calo
.35 IR LYY
€, 86 EEXX 234
C.42 AR RY]
5.03 LR
4el? Lt
1,24 rebee
Py, LR LT L
l1.66 LR L
Ga96 ERTER Y
.30 LERE Y]
(LI 2T Y LRI
[AT1 2] L EER XL
dhdRe agen
LR LTS LA L
LR RS EEEE L]
LR AL LEEY T 3]
LR T Y] LAEEE L)
LIS EL LI E])
LETE RN LTI )
LETL AL [ LTE L]
LI TETR ) LEET L L]

‘oo-u'-lvl’c-o--tnn.4--------.‘on..‘olcl‘-ol.'o1-0‘.---‘.-0-5

S MO MMPs TMM MMM MMM mmam AT Aa MM m

2C.

‘2
I

13

-n
=
>
[m}
.

R
IS INPCRY. I o BN
R IV IS IV, Vs |

Y

LR Y
LERLE L]
I EERE]
LEER N Y]
[ AERNEJ
LA EER L]
EENRR
(AR R LR ]
(AR AN
LEEER Y]
(R R R
(AR ERE ]
IARELRLE]
(XS ER ]
LA X XN
[ E XL L L]
LA R L)
d4biny
ELELE L]
LES 2R L
EEELE D)
3230
EIARN
EEX LR Y



CELTA EFML =

1C.C

INLET HARMONIC (A = Oy

1/Cs BITH TOMEs 10.

-

0.

a2 & vt &8 S 0 o @®

- P -

-
R}
L)

= ¢ 0 B 3 %o o a o

10.

FO =7 T -

+ 2 a » o

e * 4 3

C.

FAN FARMEMEC =

INLETY HAAMINIC =

INLET
FUNL

1.GCC
£.0C
I.00C
4.0C
€.0C
E.QC
T C
&,.0c
5.0C
18.0¢
11.0¢C
le.0C
17.00
14,00
1£.00
1&.C0
17.00
18.0C
15.0¢C
ZC.0C
c1.0C
é£.0C
23.0C
th.0C
i5.0C
i€.0C
c1.00
28.00
<5.00
20.00

A
£

FAK
FUND

IR LY
(2T
AHEE Rk
[ETIT L]
LEET Y 2
[ETTT Y
IEETE 2]
[TETT Y]
WESGE Y
REIEY]
[TIILY
[X3LEs
[2TITT)
IEETTT]
IRk
[SLTLY )
LT
LA L X
[EITTTY
ITITY
REER
XTI TYY
dekERY
[T TN
[T T Y
LA I 1 T T
TEEERY
LTI
kA kp
LT L X7

0.6

B =5, C @ (0,
JET ATT, NO

10.

FAN HARPCHIC =

0.0

D= 20y £ =30}

TUREy, EPML = 10183, RUN %4

Z0.

FAN CLCT ATTERLATICH

8
S

F AN
FUNL .

sEkEH
[ TEITY ]
LEET Y]
sty
FESEF R
[T TS
P
AERES ¥
eI
[T
(2322
ITEITT
rant e
ITTILT)
YERBRED
LTy
PEREEN
ET TP
2T 1L]
[LETTEY
LLET T Y
LTI T
[T TTY)
[ET T
SPmERR
SERRAEE
[T Y
avknEg
Bakkkk
FTI T 1Y

DELTA EFML =

C
10

FAN
FUND.

LEALAE ]
LR T
LEELE X
LER R L L]
LR A RN L]
LA L LA X
LR REAE
LEEZ R )]
hih g
LERELE ]
LR L ER] )
LERELER ]
LEER RS
LT EES
LA RN

EER L 2R

LELEED
LA L EN S S
LELEE 1]
Badtan
L E LR L]
LA LER
EEELE L
LAY T
LR R ERE )
LEEE Y ]
BRBWDP
LEEE 2]
LA R ]S
L LI

202

10.0

4]
20

F &N
FUNC .

LEE S]]
BERS N
LIRS X7 ]
L2 LR T8
LE A EF L]
LR R 2 8
LR RN XY
AR EER]
kb ey
EERR B R
L2 R R T3
EERER 2D
LI AR E D
L ET RN LY
LA RS BT
EEER BN
3061
2% 400
25.03
2E.31
2E.29
2E.28
2€ .28
2& .24
28.23
2F.21
28420
Z2B.18
2B, 14
2815

mmMmMmMmmMmmMm MMM m

seea~yanetsacomesooPossomacoscbeesa=ccaoPonose~acveteseb=Laeel

g N-EaNalwl-]

e M NN-»]

o
m
Ll
m ™
MMM MmMMmMMMMMMMETTMA N OO O ™SS Oama

ereta=essetrasaT o st s s 00t st e raresF s s "anrotasurTunacr

2C.

E
kLY

FBh
FURC.

LA R R AT ]
PheRex
EEL R RS ]
ITILLE
EEERE D D
tenany
[AZERE]
'TIIRL)
T RL
ITIEEY
'T21EL
'TILEY
ITI1E1
IC .45
2G .84
29422
J8.EE
28.10
27.5E
27.CE
21.C8
27.CE
27.CE
27.C8
27.CE
27.G8
27.CE
27.C8
27.C8
27.08



CELTA £FNL =
INLEY HARMCNIC

1C.0
(A = Cy

FAN HARFLKIC =

B = 5 C=

1C,

C = 20y

5.0
E = 30)

T/Cy WIThH TCNE, 10. JET ATT, NO TLRE, EFRL = 101.83, RUAN 54

20. Yesnemasestonns~ossotesss~ssnatuccs=svostesre—snnstEala=uassel

*

2%. 1

1 N
h .
L .
3 .
T 20 ¢
]

A .
¥ .
T N
E 15, +
N B
L .
a N
Sy .
T 1C. +
C .
N .
£, .

*

MM h o mmemen

£ 0
C

nooooObone

m
Ll
L] o«
o

m
Laal
dMmMmMmMmMmMMPMmAeE MMM S OO MO,

Oe Yeens—ssastacnamevratsone ssssPasss~constsnane venatonsevens

Ca

FAN FARMCNEIC = S.C

INLET FARMONEC =

INLE
FLNL .,

1.L0Q
L]
2.0C
4,00
£.0C
6,00
7.00
E.QC
$.00
1C.CC
11,00
lz.GC
17.0G
l4.0C
16,060
1t 00
17.0C
16.0C
15.0¢C
20,00
él.0¢
£Z.00
2%.0¢C
z%.00
28.0C
2t.00
é1.0C
28,00
é5.00
310400

A
C

FAN
FUND.

LA E AR R
LA R
LEL D2 2]
AL EA RS
EEE AR 2
LA L L X
AR B R ]
LAL L 2N
LR 2L
(AR LY
L
IAEE LR
LA D)
(A2 2 L)
LR LR RN
LA LR LR
LR E R L A
FukkEa
LA L LR B
wkwk
EEL LR R
EE L LT
LA 2 RN
P22
LA LA AL
LR L RS
RFED N
LR L L 2]
LR L2 2 8 )
FEARER

10.

204

FAN FUCT ATTEMUATICH

B
5

FaN
FLNL .

PR AL S X
TTIIY
II L
PP
PTITaL
PR,
LT
ARTER R
AEEE
PRI
EREER
T
I
Btk
TTIL L
T
TiLL
SEERES
BRRk ke
Tl
wrrrug
ShAEEk
REAY B
PP
T
I
DpRp——
RNEEF R
TTIIL;
kpkkgg

203

DELTA £EFML =

C
1C

FAM
FUNL

ER R AR T
R R EE
wErk P
LR RS R Y
LX A LR L
[ AL XL ]
LER LR LS
L RS E L]
LR R ]
LEL LR
RN TR L]
EEREER R 2
L ERET ]
XN N Y
LR L EE ]
LA ELEE )
L RS LR D
EXEEREY
L L EREE ]
EERRE T )
IEITE
EYXEER D
LT Y
DR Bk kK
'TT12Y]
EE R EE T ]
3C.90
3050
30.23
29.96

10‘0
C
0

FAN
FUNL .

XTI L
EELEE L)
[EIRET)
[ETEEY)
EETET'Y)
XIS L)
I EER R Y]
SAkS0F
[XEZE Y]
RAEE kS
FEEE R 1
ERETFT Y
EETET Y]
F YL L]
HhrRBE
LN SR
i0.19
26410
20407
27.09
27.05
27.00
26 .85
26461
2b.86
2b.R2
26517
Z2be13
26,68
2he 64

20.

£
16

FAN
FUNC .

AL RN
LR ERE RN ]
(AR RAL
ER R R L] ]
EER AR RS
[T X R X ]
AR LR
LERER ]
'TEEEL]
LER E LR
ERBEF
[ ZEZ XL ]
EE R AR Y ]
0.4
29.%6
28 .t8
27.84
27 0%
26.21
25.51

2: €3

25452
Z8.52
25452
25452
25.52
25.52
25.52
i5.52
2552



" —

-2

- P e

LEL

/0y wiTh TCNEy 10. JET AT?, NC TLRB, EPAL = 101824 RUN 52

2q.

iC.

1%.

ic.

F At F Nt

INLET

Ta EFAL =

%oasamesa0Ceoveoevo%coee=scastscacTocs

@0 v & a 44 8 9 s a2 0 s 8 sw ¥ s a3 40 ¢ s a

8 v a »

Ce

FAN FARMONMIGC o

F2RMCKEC =

IALET
FLND .

1.090

£.0C

I.00

4.0C

£.00

€.CC

7.0¢C

8.00

S.00
1€.00
11.0C
1z.CcQ
17.0¢C
14.C0
1£.00
16.0C
17.00
1é.6C
15.40C
2C.0C
zl.0C
22.00
22.0C
400
£%.0¢C
2¢.00
£7.0¢C
i8.00
i%.00
16.06C

10.0

A
C

FAN
FUND »

ShEeRD
[ETT LY
[TTET Y
LTI TS
REEEES
kb
(LT T
[ETE YY)
PeRE N
22T T
ke
AEEWED
LR T F )

LR LS T2

[ EET LY.
[ETE LTS
ER R S L)
Rk
[ETT Y]
[LET YY)
[TTTTTY
[ ETT T
BAERRO
LTTY YT
[2TT T
BETYITT]
2T
[STTTIT)
29.117
28024

1C.¢

FAN HARMINIC =
IRLET HARMONIC {4 = 09 B = 5, C = 1Cy ©§ = 20, E = 30Q)

1C.

memommirPmr Mo mm

20a

FAM CLCT ATTEMUATICHA

10.0

DELES EFRL =

B
-

FAN
FUND o

[TLI L]
LTI
RAERE
EXTT T Y
FIETLE ]
'TLLLL:
ITLLIT
ITTLLY,
TS LLE]
Ty
BEREE
I2ELYT
P Y
FETILIY]
FTTL I Y
T
EABEER
S RENE
dekdaw
B E
shukw
TR
SrwEED
FTEY T
eEEE
LT Y
30.17
29.26
28,38
27253

204

C
10

FAR
FUNC.

SEFE BT
ERFD X
XY T
eI U
S EETTY
YT IY)
kit azn
T YT
X RL LY
[TETTY
B
RS
TIT Y
R TT YT
2312
EETTET
B Ry
YT IEEY
30.48
26.06
25.597
25.10
24.63
24s14d
23.73
23430
22,87
22e%5
22.05
21.65

190

E
<0

Fahk
ELNL,

LE LR RS
LR E 2 ]
EE L E S E ]
LA R T
RRBFER
L2 2R D 4
EEER 2 2 ]
LR SRS £
LA LR 2L
LEERES S
LR NS
.22
28 .54
Z27.00
2t .48
24 .03
22482
dle27
16.59
15.71
19.¢9
i5.¢8
l5.6¢
1564
15.62
1S.61
159.5%9
15.57
19,55

E¢eslamacactaansbalant

g 4
E2
8

B
B
B
B
3
3
E
4
C
C
C
C
C
C C
C
C
C
E
E
E
E
13
£
E
E
£
+

seso~sasatesae—ovrootoocno~auvotennaTucsetreseTocorrtoncoTevns

C.

£
2c

F i
FUMC.

LR RN
LA AL L
EEXEY
R T
ELE RN
tiduss
L EEXEY)
[EITEY
3C.ES
27.71
2€.52
.36
24.23
72,13
22.C%
£0.5%
15.59
1974
19,49
19.2¢6
15.2¢
15.25
15.25
19.25%
19.25
15425
15.25
15.25
19.25
19.25



CEL

T4 EFNL =

iC.C

INLET HARMCNIC (A = 0,

17

c.

Y]
1.4

1%,

10.

F I s ]

5.

IKLET

Oy wiTH TCNE, 10.

Yeasenssetnseam

4+ 8 & 3 8 4 3 % 4 e pa & B B + % b ow o *a @ os &

Vonasmuaaetassu—sasstsusumncsstesnu~vnestuser™enrsstonea"ains

Ce

FIN HIRMCMIE =

HARMOMNIC =

ILLET
FLND.

1.00
¢ .20
I.0C
4,
S.U0
€.0C
T.LC
£.0C
S A0
ic.00
11.0C
1£.0C
12.0C
14,CC
1£.CC
14.0C
17.CC
1E8.00
15.0¢
2C.00C
£1.CC
£2.00
22.0¢C
24,00
«£.00
26,00
27.CC
z8.00
£5.00
30466

A
C

FAN
FUND.

LR LR
LR AL ) ]
(L2 EET]
thehaw
EERE XY
[ EI 2T
BN
LSS LY ]
[ER LR Y ]
TR LS 1
e o e
BEREEE
[Z 3R 22
LR R L]
ER A3 E ]
IR ET T
ki d
LEZ S T 2N
dkdkgy R
LR E LT
EEES 2T
EEREkE
(132 Y]
Ak
224 tS
19.15%
15,39
19.05
18,12
18.40

2Ca0

FAN HARMCKIC =
B =2 5, C = 10y O = 20y £ = 30}

sresteesa~gnnsa

1Ca

ED
(3]
EG
ED
&0
EC
(3]
EC
EC
EC

ELC
(3
E

€ B
C E&a
C BA
C 8
C

20.0

A

20.

FAN CLCT ATTEMUATICH

R
5

F AN
FLUNU .

Bt RNE
ARk
LTETTY)
At
[EYZT1]
T
Tl
LT
Ihekhk
wakkNE
AxF s
[ 2E2 1T
[T T
“rEnen
sEEESEK
LTI Y]
[T
BTN
T
27.00
2l.10
19.04%
19,863
19443
19.23
19.04%
L8, 85
1A.67
18.49
18.32

205

DELTA EFML =

C
iQ

FAN
FLNC,

EE EREE ]
'TELIL]
L ERE Y]
(XN E T
IER L RS ]
LERE 2 2]
vhR kg
(LR RE ]
L EERRT )
LER L ET ]
EE R EZEY
EER-E & L
(AR R Y
LR ER Y Y ]
LA N RS ]
[ EEN L ]
(A2 22t ]
165,89
18.72
17.06
17.57
17.47
17.328
17.89
17«20
17.11
17.02
16.%3
16,684
1675

13.0

L
26

FAR
FLMAD .

EE R N ]
LA 2R R Y ]
LA RRE D ]
ER 2 RER N ]
LE AR Y ]
EEE RN Y ]
IR EE LY
25.23
2i K8
10453
15.01
155
ika11
17.69
17.2%
16,51
16455
16420
15.87
i9.5%5
15.54
15.52
15.51
1950
15.46
15447
15.486
15.4%
15.43
15+42

JET ATY, NO TLRBs EFM, = 101,82, RUN 54

EDsaC aPeatrnse=cnsetaasa=nnsnt

MMM MAAMOONOACOOOMMOIDN D >4+ 0 8 &

20.

F
3C

FMN
FUMC.

[2XTLTY
ITEEEY)
[ZEXRTY
[TELEY )
[ZEERT)
[TEEET
28 .45
16,04
18,51
17.2¢
l1é.5¢
16.6¢
1¢,.28
le.l1
15.8¢
15.56
15.35
1%.11
14 .88
14 .8F
14.88
l4.E8
l4.88
14.87
14.87
14,87
14.87
14,87
1487



CELTE EPNL =
ENLET FARBCKIC 2 » O,
7€, wiTH TCAEy 10. JEV ATV, NG TLRE, EFML = 101,834 RUN 52

I,

I Al

15.

1¢.

PO = pC 7Moo

Ss

0.

INLET

1€.0

FAN HARMIKIC = 34U.0
B w5, L = 109 D = 20y £ = 30D

tocev~secctacoc~nssePasoemtlUaslaeBo=vavotooson~suacPesoo~nncct

EQ g S e

. C .-
. [9Y C Ba .
a EG C 8A s
° LG C fA o
+ tD C g A 4
° ED C B & P
] ED C B a o
s (3] C B A n
. ED C B F
+ ED [ 8 A
. €0 C a &
. ED C E
. ED 9 B
. EQ C
+ ED C
. ED C
. E D C
- EC C
. E D C
‘ E C C
. E D G
. E C C
@ E [ C
. E C
+ 3
. E
. E
. E
. . E
Feansmnaastovoe=avasbssas—asastusnc=cessPonns sovortocon~asrst

C.

FAN FARMENIC =

FARMCNIC =

IRLET
FUND «

1.0¢€

£«120

I.0C

4,110

£.QQ

€.00

1.CC

f.uc

5.00
1c.0¢
11.6¢C
12.0C
12.0C
14.00
12.6C
1€.0¢0
17.CC
18,.0¢
19.00
£0.0C
<1.00
Z2.0C
22.0C
i%.0C
¢f.0C
t¢.0C
£1.6C
¢€.00
£9.00
3g.4¢C

A
C

FAN
FUND.

b Lk
LEL XN 2]
LEE R R
[ XL LY L)
AR 2L
Sodbuy
LR R E L L
TP
LE TR R 2]
LELFL L)
[EYTIY]
LEL 2] ]
EE RN RS J
LEL 2 1] )
2 YRR 3]
LEL R LT
EE L E Y ]
AREANE
k¥
[T E T
LELS S L]
19.65

19.21
18,75
18435
1B.C2
17.67

17.34

17.C2
16,73

3¢.C

10. 20, C.

FAN DUCT ATTEMLATICA

DEL¥A EFRL = 10.0

B 4 G 13
5 10 z0 ac
FaAN FAN Fak FBN
FUND 4 FiLhG. FUMG,. FUMNC .
ehbu [21TLY] [TETELY [TT12L]
REERE EE LT ] EER R R E S EXEN R Y ]
LEXEE & ] L XA EER L] ELER B Y] EE R R L
LLE R L L LR X LE L] EA LR LRI DR
[ 2% % ] LR R A EN ] EEREE R L 2 L EL RN ]
SIEBGR LLYTREY LEE L XY 15.59
Evwda b [X2LE] 22.03 18.3¢
TETY T FETTRYY iB.98 17.28
LIEETTY LEETERY L7.87 1€.24
[TTIIY T ELT 1687 £.%1
[EETT Y [EITTY 1be 46 15,20
LT EERT X3 16.05 14490
BEED R [ETIYYY .68 l4.62
AR TR 15433 14.3%
T LYY EEL TR 158.01 14.C8
T Ty EZET LY 14.71 12.82
#0Axd % 15,50 l4au2 12.59
L d st 18,19 14415 13.3¢
19.79 16,59 13.%0 12.11
1R,5¢ 15,51 13.66 12452
18,35 15.E3 13.64 12.51
16,15 15:76 12.¢1 12.%1
17.56 15,64 13.%8 12.91
17.717 1561 13.56 12.%C
17.59 15.5% 13.5%3 12.90
17.41 15447 13,50 1289
17.24 15.40 13.448 12.8S
17.C8 15.33 13,49 1Z+8%
16.90 15. 20 13.42 12.88
16,73 15.20 1340 1ée88

206



OFLTA EPNL = % 0 FAN HARMONIC = DaD
INLET HARMONIC (A = 0y R = 54 L = 10, D = 204y E = 30}
770y WITH TNNE, Os JET ATT, ND TURR, EPNL = 101,704 RUN 10A ND JET)

3Nn teose—nosstesse=csFCRonaa=sssstaans=sasctassn~sanntecsc=cusnt

ErA
- ELB .
- [ ] -
- ECBA -
25, ¢ £ Ca +
| » E CA N
N - E CaA .
L . E C@ .
F . £ CRA .
T 20. + E Caa +
. £ CA .
A - ED CRa -
L - FN  CRa .
T - £D C RA -
F 15 + F C BA +
N . 3 ¢ RA -
L a ED C BA .
A - ED { BA .
T " ED € A A .
1 10. + £O L BA +
3] . ED C A& .
N - ED C B A -
9 ED E B A -
o FO C A
Bs + E <
- £n C
P FD [
» £En c
. ED C
Drn #snen—neenteseessactoren"ansotounn "sacatonsn=sacstesen~oovst
Qs 10e 20. 30.
FAN 00T ATTENUATION
FAN HARMOMIC = [ AY) DELTA FONI = 5.0
] 2} C n 13
INLET HARMONIC e n 5 10 20 0
TNLFT AN FAN FAM FaN F AN
FUNT . FUND, F N, FUNa FLNN, FUND.
1. 00 XTI LT (T2 T T LRI RS S 12,731 11eb6
2.00 kg EER RS § EkkExh L2.07 lhatl
1.00 LA LR L LS4 X ] kb k 1leT& 1119
PO T EREERE EEERESN 11.4T 10,59
5.N0O P FrnkwE rERuE 11.21 10.81
6. 00 - BAREER LA R L e . 20a T3 S R 2] 10454
.70 2. 94 7. A3 LB, 74 10. 76 10.7R
A~ 0D 19.27 19,613 | L-TE-R4 1057 10,03
9. 00 17.59 16. 9 15.12 11,38 Q.78
13,00 16410 15.4%2 13.R5 10,21 9453
11~.0n0 15«78 T4e 71 13,27 1Ga19 .49
12,00 14, T2 14. 07 12.75 .99 G, hh
13.00 14211 13.4A 17428 3.87 9.39
t4.00 1354 124 93 1l-RS Fs T4 9. %
15.00 13.01 12,43 li.%6 Fa 2 G 29
14.00 12.52 11,97 11,09 LI B Gal2b
17.00 12.07 1153 10. 76 Fa 4l 9,720
18400 - o 1lahe - - 11,13 - 10s o5 - Ge29 - - - B,15
12,00 11e 24 10. 76 1017 Fa 1% 9.11
20,00 10, 86 1N 41 9. HT .09 9,06
21,00 1075 10. 35 9.85 F.08 9.06
22.00 10465 10.29 Q.82 9.08 .09
2. 00 10a 546 1024 Ge 80 9. 07 9,05
e Ry g B = e | Qe o O R e B FH - B BT - - Gl -
25,00 10.737 1013 9,75 9.06 .04
26,00 10. 28 10s 0R .73 9.086 9.03
27.00 1019 10.03 9,70 9.05 9.03
28: 00 : 10e 11 e 97 S:68 9 0% 9,02
29,00 10,03 T, a0 9. k5 9. 04 .02
SUURNUIRI 7 SY . 7 WU S - ¥ SN G B - Ppld - Gelh - 9401 -

207



DELTA EPNL = 5¢ 0 FAN HARMOMIC = 5.0
TNLET HARMOMIC (A = 0, A = S, C = 10, D = 20; € = 30}
ti0, HITH TONE, Qs JET ATT, NO TURR, EPNL = 101,70, RUN 10A NO JET]

10a tasoe=ovoenPa0acblCAaptonsoe=coou?asee nesoteane=s0sePorsco~0nnet

. £ch

- -
. ECR .
a ECB -
N ECH -
258 + ECHB *
1 o ECAA -
- N g e m e s~ BL AR . Lo e a
L M E CA .
E ° £ Ch -
T 20, + E CR .
° ENCRA o
A - ED CHA .
- T - EGCBH .
T . E C8a °
£ 15 + E CBA +
N . E C Aa -
u - £0 C PBRA -
A - ED C Ba .
T » £0 £ fa .
I 10, ¢ ED C B A +
a - ED C BA .
N P En C Ba °
" FD c L] A P
Ps EN [ B
5y ¢ ED C
- ED C
] ED C
- ED C
- ED C
e *anmo~csor¥*esns—ssnatensn—ssen¥nnon—nnre®ross="snecotesne~pgocct?
0. 10. 20, 30
FAN DUCT ATTENUATION
FAN HARMONIC = 540 PELTA FPNL = 540 -
A R C N £
INLFT HARMONILC = n 5 10 70 30
INLFT FAN FAN FAM F AN FAM
FiUND, FUND, FIND, FUND . FUNDa FUND,
{.00 LR LAl 2] LT 22 LR AR T 10,44 Q.89
7.00 AEFREG EEXE T LE LT 5 1012 Q.52
1,00 [ELY 2R LRI N EE TR R e Bl 9,14
4,00 Wk (TR 2] EokEER Fub65 9470
8,00 [T 22T 20 whkEF & EE T2 2 945 q,N5
Ba 0 1YY whEkERE 19,56 .27 LE]
T.00 2371 21. 05 1730 .09 St
4,00 18,52 17.83 15641 Ra 91 Radd
.10 16,53 15.82 13.79 8,72 Aa24
10,00 14, 7A 4o 09 12.40 A, 54 331
t1.00 13.93 13.28 11.78 Betdd R.0D1
12.00 13.146 12.59 11.22 As 34 Te?7
13. 00 12,07 11.89 10,72 Ba?% 7«93
4. 00 tt.83 Ile24 10,26 Halé TaB5
15,00 11.2% [Na T3 9. 87 3. 08 TaB%
16.00 10. TO 10.23 9,53 To29 TeR1
17.00 10,21 9. 81 9.21 Te91 Tal7?
s LRLOB - e . 980 - - Go &4k Radq - TaRé - Tal?
19,00 9. 47 9,13 Ba RO TaT6 TT0
20,00 .15 Ae R1 B, 302 Tabh9 Tabb
21.00 9, 06 B T5 Aa 7B Te b9 Tab6
22.00 8,97 Be 70 8. 25 Toh9 TebS
23.00 Bs A9 8, 06 Be23 Tet9 Teb5
2400 - - - Re RO : Re 58 Ae 21 e b8 Tabh
25.00 Be T1 R, 52 B.18 TabA T. 64
26400 Be 063 Bua7 Belt 7« 6A Teb?
27.00 e 54 fAoul Bal% Tab8 Teb]
28.00 P L) By 15 Ba12 T. b4 Tu61
29,00 Be 37 By 29 B. 09 Ta61 762
- - - Mie08- : - - Bz P8 By 24 807 Teb? - - Tub? -

208



DELTA EPNL = 5. 0 FAN HARMONIC = 10.0
INLFT HARMONIC (A = Oy B = 5, .C = 10, O = 20, € = 30}
T/, WITH TONF, Dy JET ATT, NDO TURR, EPNL = 101,70, RUN 104 NO JETL

AMa tesnr=nssnteofl=snsctases=ganstrsae~covsteccns aasetossn onarn®t

N S . .

-
. FC -
. FC .
o ECA -
254 + FCA +
1 © ECA -
N - FCA -
L - FCA .
£ . ECAa *
T 20a. ¢ ECRA )
- £ CA .
A . F ChA -
T - . wem e FOCB -
T n ED CRA .
F 15, + €0 L[RA +
N - ED (.7 ] -
] a E CR .
[ n E C AA .
T - [ C RA .
I 104 ¢ 3 L RA +
3] A ED [ RA .
N ° ED C [:¥. 1 .
[ ) E n c n a
- (2] C A
S + ED C- R
- €D c
. |43 C
" ED C
- £ D C
Ne *soso—onsotssss~nsnstesna~pesantosnn—nasetensns—venstecae~snus?
0. 10. 2Qs 0.
FAN DUCT ATTENUATIDN
- FAN HAAMONEE- = 100 DELTA EPNL = 500 RS
A L] C n F
INLET HARMONIC = a 5 10 20 in
INLFET FAN FAN : F AN AN F AN
FUNT F UM - F LN FUND, FUND, fUND.
1.an RN, nARteE FankEn 889 Be22
7. 00 LRI E L) ke & LA EL LR .73 Aal3
1,00 wREgRR wEREH & ki n R.57 TaR4
9 14) LI L L) LR T L) LA 2] Aab?2 Tobd
5.00 LR R EL R sEVEER 28.75 R,27 TeteS
- haNQ o eMEREES . ERAEEE - - 18.68 - Hall4a : T34
1.00 19. 77 1H. 76 1%.9A8 T.81 Ta?3
Ra 030 164 6P thal? 13.82 TSR Tald
9. 00 14290 13,92 12,06 Tadtr T.03
Lila O 1799 12,07 1058 7415 HaGh
11,00 1170 .77 TVa Pt T.09 5. 89
12.00 10,97 10447 Qe G Te03 6,083
13.00 10,24 9. BT 9.17 6. 937 b8
144010 - 9« 75 Dy b4 He 91 he 9l haT?
15.00 9,37 s 013 Bots T be A6 ba68
16,30 9. 02 Ry 65 Baldr HeR1 L.
17,00 A, &R Ha 2T T.83 - TRA] 6459
s 1AL e B 3T e Te 92 - - Ta SR e Ba 7O - Be B85
19,00 8. 08 T.5R8 Tadb beb5H 6a 50
20,00 7. A0 7.25 6e 99 babl LTS 1.]
21.00 Te12 Te?22 Gba 96 5. 60 & airh
22.00 Te 63 T+19 be 9% be B0 fahb
23,00 Te 55 Telb be91 be 60 batS
s e M B e e Ty T - T 1 o - e BT R -1 -k A L
25,00 T« 38 Te L O L. AT 6259 Getty
26,00 Ta 30 - T. 07 baB4 HaB9 by lode
27,00 Ta22 To 08 be B2 be58 bobé
28,00 Teld T4 01 bs B0 be 58 bty
29.00 To 05 6. 98 6aT7 54 5T Hebhd
. . S« X T Y e . & L I e 1 e L R T T &

209



- L -

ZEZD -y

Zm—=+H P>

DEL

TA EPNL = 50

0

FAN HARMONIC =

20.0

THLET HARMNNKIC {A © O0g B = 59 C » 10, B = 20, £ = 30}

F/0, WITH TONE, Os JET ATI, MD TURR, EFNL = 10170 RUN 10A NO JET]

30.

25

20.

15«

10

O«

THLET -

- FAN HABAHMANIG = 20.0
A
HARMANIL = 0
INLFTY FAN
Flnh, FUND,
1.00 EERHD
7.00 LA L2 3]
1,00 EET TS
a0 Rtk
.00 EETE LS
fa0 - e - 19, T8
7.00 15.58
R.00 1214
9. 110 9, 15
1000 Tal2
11.00 6213
12.00 S5.278
13.00 40 95
lén 00} 3, 8A
15. NG 326
tha DO 24563
17.00 20 0%
18400 = e 1s 50
19,00 0. 97
2000 Da &7
2l 000 0,34
27+ 00 0 23
23.00 N. 08
PO - .k kk
25.00 chEEkE
26400 E3TTE Y
- 2700 FERERT
28,00 31111
29.00 P2 1
oG- - - L aa s ot

$8 8 3 mMm4eno TIoo
e
'

foaca—ocen-Poooe~aooe¥asoa"poeonPacoy

Ba

20,

FAN DUCT ATTENUATION

BGELTA EPNL =

R
S

FAN
FUNDe

HEEEED
[T Y
PEFEY I
'TEITEY
TT1ILT
1%29
1479
11.75
8.57
6,39
Se 4
4o 63
1,90
321
256
1. 9%
135

- 79

026
[T
*ERKEE
[TEYT Y]
ATERE
FrETYTY
FHERER
EEE 23 1
EEaaRR
SuFHGS
L3 2 L L L

B 11 L

210

C
10

FAN
FUNDS

R 11 4% ]
LR L2
[ 21 &-3-F -
29.65
19,06
14.02
10,42
T.97
5,97
hal?
Babh
.81
2221

| Y1
la12
0.63
0.15

EY T 2T SEENS

Ehkkxk
LLEL L L]
LET L2 3
Rk ERE
EEEE RN

kAR

LEEL LS
kb
LR R 14
GBEakkE
LR L b2 3
SRERHE-

BA

~aueoPeose~sncutease*soank

se=nsenFoono™oeosPiess—osanPrenn-uonoPeeeo"d0ss oo "avon

S0

oy
20

AN
FHING .

2.30
1499
1.60
le 37
1006
Ou bl
Jel9

PEEREE

P X T8 2

ABabE

EE R L3

PR3 5-F-d

PPy

LI 2 28 13

[2-F 3 8 3 3

s kkdk

PR LR 33

LAE L2 2 e

L2 X L3 T ]
LI L el
ELER L ]
L2 2ot L]
L LE &

T TITY]

HEREEE
EEE LA
Sogkh ik
i 1 a f ]
ks Rk
SERkBD

MMM M m

[
s OOO@EHEMMMMMMMMmMMMMmm.Tmm

‘Ol

E
30

FAN
FUNDe

1.15
D.76h
0«39
Da0%
ERRBED
LT Y T
NGB RE
FTTTY T
B REE
[T 1t
LY T
SERBKE
LT T
wOEREE
ERERED
R RRE
LT
- hEsakd -
LRI R L)
FTT TR
EETT Y
[T IET 1]
L 21 232 ]

e R

R AEE
ARREES
EEEER
ET T TN
aERPEE

R ¥ Y'Y 1



DFLYA EPNL = 5e¢0 FAN HARMONIC = 33,0
INLFT HARMNINIC tA = 04y B = 5, L = 10, D = 20, E = 30}
/00y WITH TONE, 04 JET ATT, NO TURB, EPNL = 101,70, RUN 10A ND JETI

0o %noav~ren-tassu=ssvctoavn—npastencs ssestaves snastosns—naanf

. F
. E
- E
. E
75 4+ F
I . E
- N o 3
L - E
F " €
T 20. A 3
. A £
A R A F
. r s R A F
T . 8 A 3
E 154 +C B A E
N » R A E
U " C Ba F
A - f BA £
¥ . C 8a €
I 10. + C BAa E
n - C BA F
N - [ B A €
° e B A [ 3
n C R A I3
Ss + [ £
n C £
a0 E
. D E
E D C
Da *anss—snentasas—ennntocces wenstocot™sreatnoan—snaatannn~assct
nN. 10. 20, N,
FAN DUCT ATTENUATIN
FAN HARMONIC = 30,0 DELTA EPNL = 5a 0
A R [ 0 F
INLET HARMNONIL = ) ] o 2 0
INLET FaN FAN FAN F AN FAN
FUND FLUND FUNND, FUND, FLIND, FUND,
1.00 ) REEE R EXTEY R LT T T 1e&0 0,10
200 73137 FHOEEE EER LY lel? IS 1L o
.00 R wEERES AETREN Ny bh (22T 11
44 )0 LEIR LY [ F 3323 22.09 e Sk hk
500 [ X £33 3] [ 22328 17.1R sETEFE EEEEEE
A1 - TR &2 1746 11«88 T T, P2 2P
T.00 14«01 13,05 9.N% wEOEH X LA ER TS
R DO 10s 34 S bb Te59 akrku g T TTTT )
Q.00 A, &1 A, DR Ga 30 LEE X2 rEEABY
10.00 T.25% by 77 5,18 *tEE RS ok EE%
11.00 [P ] he 10 4,25 EI A2 X2 kR
12,00 be NA 5. 55 .16 e sRebeR
131,00 54 59 5,08 Zes1lb (1222 1] thERRE
14,00 Sal% LI 1.24 I TY Auwhne
19,000 4a 37 2. 98 .40 PEBRER At kRRE
16400 3, 35 1. 9% [T YY" shokan sk Bk
17,00 2ebty 1.07 EE TS 2 FE T2 T3
1810 | 1] On 20 LYY ¥Y YT TY [YTTETY
1%.00 0. 77 ERREENE EEFLEE EEREY ThEREE
anN0 0. 00 L 222 LEI T2 ThEH b Fhkkkd
?1.00 EEEE R [IT1ITE Crmkd TIITe tEb b
72,00 hkkkd EhEEE R BrEgaRR [TE T EhRERS
23.00 TR Y EhhhkD FET I thkkkk Py T
SR YU 11 Py T PP P RERREE . AEERER
?5.00 ey LA EES ] Gakw T (2211 T] kA TES
26,00 LT T EEPHE® Ehkedy BEETEE TEEE RS
27.00 oEBhY L33 E Y] EEEEER EEkTE LELT T
2R, 00 [T L1223 T 2 LT TS akukse [ 1YY Y Y
29.00 [ELEL T LE123 L] EhEEkE rbhkkE kR
30 80 P IY LTy P Y ET T 2T rERkE T T T
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NELTA EPNI. = 1Qc0 FaAN HARKONIC = 0.0
INLEY HARMONIC (A » 0, B = S, C = 10, D = 200 E = 230}
T/ WITH TOMEs Qo JET ATT, NO TURB, EPNL = 101,70, RUN 104 ND JETL

IN: %ucee~rocotossc=oosotesno=cesatecee"osvstosfeNoalotescBlaonet

oo . . S F D C BA o
° EQ C B A
o ED C B A,
s ED c A A
25, ¢ F D [ R A
T - ED [ BA
- N e & D C B
3 ° En c B
E . ED C ]
T 20, ¢ ED C R
- € D < B
A " E D C
R e E B C
T - E D C
F 15. + E ) [
N . € b c
u N 3 o) C
[ . E D C
T » [ 0 C
110, F nec
n " E D
N ° FD
- |3
° £
- - By 4 E
s E
» E
M E
- F
Oo %onue=sws *omve~swsotonco=ssosntnoca—sesaProns sseanbovce~anomt
Mo . 10 20a 0.
FAN DUCT ATTENUATINN
pam s e EAN HARMOMIGC = Tu® PELTA FONL = 10.0
[ B C . n E
INLET HARMONIC = a 5 10 20 )
INLFT FAN FAN FAN FAN ' FAN
FUNP 4 FUND . FUND . FUNF, FUND, FUND,
1-00 chEawn FEG R LY wEhEh D wEEURR L3R TS
2,00 LY T LR T 1Y Y NETREEE LERLT TS
1,00 EET Y T3 sERXED EX LT PNERER LETE Y
4o000 LT T ETII T EY T Y LT LETT T
5. 00 LR phkEERY wAR G PR Ty LTI
S Ha 0 e - EkEEER *Eo ek dkbukn LT T I LR T T
7,00 LT 22 FhoENE SHEE R ERTHhE 30e9%
Ba 0 HaRKN whkkun EE T X322 TN 2918
9.0 wEes kY LR T2 X 2T T e Y 271+59
11n.00 CRkANE LY Y kR K 79,75 2halh
11.00 kR rRR kT LE S A 21a44 2545
12.00 2T TT L] PE T Y L T T 271.67 26,82
13.00 wakEhY LT T T L2 LT 26094 FhalB
V14500 (AL TTT" EXETT T LY LT 26a25 T
15.00 LA R ERR PhAnLS ?5%a59 23.26
4. 00 LT T LT T kbkkan F.LY-T 22.83
17.00 AL L Y AVEkbk LA L L 2 24a 36 224%3
s = PR G0 - ARRRSE . RAREEE 30054 ?3:78 - 22a0f -
19.00 FERER R rERER 28,72 23.23 21.72
20,00 EELL LT LT XY 26011 2270 21440
?1.00 LT TS LI T Y 75.90 224 K7 210%0
27,00 L LIY LT 30. 58 25.468 22e b4 21440
23. 00 Rk 10.07 2% 47 2?01 21448
T g Q0 - - - - BEKEEA - - P0,8F . - P5,DT .. C22aS8 - 2l aw) -
25400 AL L L) 29,09 25. 07 22455 2140
26.00 30,55 2B, 52 24.87 22,52 214D
27.00 2% 73 28.17 24.67 22449 21240
28.00 28 9% 27«73 26,58 22447 21a%0
29. 00 28.18 27.30 2429 22+ 05 21.40
e W v e P P B AR AR D b D - 22k} o — 2] kD -
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NELTA EPNL = 10,0 FAN HARMONIC = 5.0
INLET HARMONIC (A = Ny B » 55 C = L0, O = 20, E = 30)
T70, WiTH TONF, O JET ATY, NO TURB, EPNL = 131.70+¢ RUN 10A NO JFT1

s Peses=nenatopsr~sesstscss~covetores=ofFeDteselmecosBAoce—ensat

.- £E0 < A A .
- E D C AR A .
N E D C B 4 o
. [ c B Ay
25, + E D < B A
I " E D C a &
N s F B £ 8 A
! a E 0 C ;1]
E . E 0 [ [
T e ¢ E O C R
4 E D C B
A a E 0 ca
¥ . F 4] C
T . € n C
E 15, + E D C
N B E 0 c
u s E o C
A . 13 o C
r - £ 0 C
I 10, + F nC
n - F n
N . : E O
. E
n E
Sy + E
. ¥
- E
. E
N F
Ne #anoo—esentesre=stostocnsn—vssntoeos =tanetrneas=vnvstasusasant
0Oa 10. 20- .
FAN DICT ATTENUATION
FAN HARMUNIL = S5af} DELTA FPNL o - 100
A R C n 3
INLET HARMONIC = a 5 1 24 3n
INLFT FANW FAN FAN FaN FAN
FUND . FLIND FUND, FHIND, FlND, FUND.
1.00 LRI RT L] suakkRE wEeEER EhbanE ESRER
2.00 LER XL LELET Y] LI R Ly ey LA T
31,00 LR ET NS LEL T LEIT T Y TR T LYY LEEE RS
4. 00 Ak EETI Y ExkEER EhkHRES 22T
5,N0 LEL T TN ukEkw wEwak EER LY [3TR2T]
HallO . - . LT LY S REFRIY . dEAERK *hHods YT
7,00 LT T2 (21221 LTITET) LES T 30,97
R.N0 AL LETT T ] kERRER LT LT 28,73
9,00 ELIT TR LR TR LA TR LT LT Y] 26.71
10,00 EEkAER LR TS XTI TN 2 Ha B0 2% 4 RR
11.00 knxdkn bbbl eEERTY 271,58 23.72
12.00 *BASA % Kt hRn [T TTEY Jhebb 22.67
13,00 LA 12 3] hakdke xRy 254l 7la71
L4200 LTy ISTIIL TIIL 2hat4 20,82
15.00 bk kb ERORNE kRxERE 23.54% 70400
16,00 [TXIE ] ELIL T LT 27469 19.171
17.00 (L3I T LETT TS wEAERE 2130 19,43
- FAL00 - - - - ek . kkKAkRE o . DG 4R - - 2ledd 19,14
14, N0 Ll Ehdkne 26466 20046 18.721
20,00 ShwhEd IN.BA 24413 1992 18.67
21.00 bbb b 31016 23.87 19440 19. 67
22.00 Ll 29447 23.61 19+ RA 1R.67
23.00 [T 1LY 28, A2 2% 36 19. A8 LR.,66
C M 00 - - Rk C PReld 23.12 19 84 - 184,64
25.00 30. 64 2T. 58 2248R 19282 18466
26400 29 %1 2644 99 224465 19+ A0 1866
27.00 28,37 264 %4 22.482 19+ 79 18.66
28,00 27435 25, 90 22.20 19. 77 18,66
29,00 264 40 25.38 21.98 19. 7% 18.66
We 0 - 28 B0 24 BB 2176 1973 - 1Bebb
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NELTA EPNL = 10.0 FAN HARMONIC = 1040
INLET HARMINIC (&4 = Oy B o Sy € o L0y 0 = 204 E = 30)
T/N, WITH TONE, 04 JET ATT, MO TURB, EPNL = t01.70s RUN 104 NO JET1

30, *sase=nacotomon-vcsntooan=sosnteaboDCoBAt pos—asasPacss—sunst

- S - E 8GR

'y -
o EDC RA s
. EDC BA -
. FEOC B A .
25, + EDC B8 A +
! . EDC 8 A .
o N o - e e — e ED C -4 : A .
L . ED C A A .
E ” ED C 8 A
T 20 + ED C B A
o E D c B A
A s ED C B
N - - E D < a
T . ED C
F 15s + E D [
N - E 0 C
u - E D C
[ . £ 0 C
T . E 1) - C
1 10, + E o) c
n n F ] C
N - E DC
a E 0
- F D
S¢ + E
" F
o E
n E
. F
Da Peven"nesctsvve~svaotuoee™csentoonie"cnentosce~sesstosew "eoset
Os 10n 20. 0.
FAN DUCT ATTENUATION
semem e FAN HARMONEE = (e @ - - DELTR EPNL = - 10a0 s
A B c o} E
INLET HARMONIC = N 5 10 20 30
TNLFT FAN Fanh FAN FAN F AN
FUND o FUNDS FUND. FLUND. FUND, FUND,
l.00 ERT T2 LRI Bakkkd LT R LEEI Y
2.00 PR ET XS T 3 EE TS g LR 2T 1 T3 LT
3,00 whhaky EEX 22 2 L P T3 HENRED WEREEE
4. 00 whkdkk LS T T 1Y Nkt LR LET T T YY
5.00 *hkwkk ktbralh Ghnkk BRbERE *uaukkh
SR Y ) 1 JSSNU P 2 7 “S ERadkh . REkkkE . sksknE .. . . 3P AY
T.00 [TTTTYY EETTTE ] S L] LT I 29 .46
Ba00 kR ok ok LT T3 2R.92 27,92
9,00 RERREK LT L2 EE T 25,55 20 .56
10,00 dhkkkk Rkt hd (21T RY Y ?2.60 19455
11.00 T2 T Er Y T LT T Y 21.722 1914
12,00 TEERAF kREEE S EE L 17,97 18476
13,00 LTI T2 LTy ¥ ETEE Y 34 19,63 18.40
14,00 LIEEE LY LR T L LE LT 19,310 18.08&
15,00 LEETS 2] EREEEE R TS E 149,98 1773
16,00 LLEL L LTI T L LT} * 1Ren8 1Tak3
17.00 ERREE EEREER 27.2% 1R.40 17.14
e e AR DO N TIZTT I T IIT T - 23.07 . 1Rel? - loaBé
19,00 EEENS 2B. 56 1984 1736 l6.60
70,00 (1112 Y] 24a21 19,03 17460 1643%
21,00 30.21 23,29 18,94 17.58 16435
22400 27.93 272.R2 I 8. BS 17.5¢6 1635
23.00 2595 2159 18.76 17-51 16435
R & 1 = - Rhe 22 20. 81 - 1Ba0? 17a%1 - 1635 -
25.00 22, 68 20. N6 18,58 17,49 16.35%
26,00 21. 32 19. 85 1R.50 1T.h7 16435
2700 20 09 19,68 18,41 17,44 16.35
28,00 19,78 19. 52 18,33 17.42 1635
: 29,00 19. 55 19 36 1B. 24 17.%0 16.3%
com e 300 08— - - 199 33 12t - - 18 ie - 1738 - — -l I%
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DELTA €PNL = 10,0 FAN HARMONIC = 20,0
INLFY HARMONIC {A » 0y B8 » 54 C = 10, D = 20, £ = 301%
T/De WITH TONE, ©. JET ATT, NGO TURA, EPNL = 101,704+ RUN 10A NO JET1

e *eeea—nsentesve~esenterab"Nee C+BALc ~saantannn=sssatsnas=nenat

.- Fb £ B
- E D C BRA -
a E D C BA .
. F OC ;1. -
25. + E D C /A *
1 a E 0O C & A -
N = E O C 8 A .
L ° E D C A A -
F . E D C R A .
T 20, + E D C a8 a +
. F O C B & o
A - £ D C R A
- T ° FE D c B
T - E D C A
E 15. + F O C
N - E D C
1l n E D C
A - E 0 C
| E D <
I 10, * F D r
0 . E it C
N s F D C
" E 0 Cc
s E 0 [
e + E 3]
- E n
- E
- E
. E
Os teoss—aen *esan—sesstesne=pasotacne~sans¥negee sssstesne asast
0. 10, 20, 0.
FAN DUCT ATTENUATION
FAN HARMONIEC = 7040 DELTA FPNL = . 10,0 .
A a8 C n |3
INLET HARMNNILC = 0n 5 30 n 30
INLET FAN FAN FAN FAN FAN
FUND o F LN, FiMDY, FlMl), FLND, FUNA,
1,00 LTy [ 212N EREKBE * kR Y LT
7.00 LI ETY Y YTy Y Wk PR Ty (XTI T Y]
3,00 Shkawy P Ty R Rk EE (22T LI T
4.00 Rk EES LS (R T YT T 26h047
Ra OO (T332 [TTTE T I EZ T 2L 2] LY T 2N.95
6. 00 Akeknk PRI EE T ER TS L 2Ha 1% 18,96
T.00 LR LA LSS bR AL RS Ehkkk R 21.70 17.91
AL 0 : kR k FnEkk Rk Ekw 19620 16,98
.00 wakk ok TR LE R EX T 1H.17 1halt
10,00 kR ek EETE L] 1Ta%4 15 4%2
11.00 LI YL E A EELEE R 16.75 16,964
12.00 LT LTI CEENTE 16831 14,53
13.C0 FEEREE LAl 3] LEL T AL 19. 89 14,13
14,00 EhdREX Ak etk 1he %9 13.74
15,00 HEkrERE EkREE® EFERHE 1912 13,42
1ha 00 LI Al A Lol At 16, A3 14.7h 13.10
17,00 Ak ¥ EEER 1R. 51 14067 12.R0
rmmm e | B30 e - RREEER 19. 92 - 1733 14al? - 12452
i7.00 2916 18. 65 Lhe 27 13.82 12.76
20.00 ’ 19,31 17.50 15432 13.54% 12.01
21.00 18. B8 17.29 15.21 13,50 12.01
22.0D0 18. 47 17,08 15410 1347 12,01
23.00 18,08 16, 89 1499 13.43 12,01
e = A g PP e e L YT e 160 69 1489 - - 1340 - - 12,01
25,00 1736 l16.51 14,78 13.356 12,01
26,00 17. 02 1633 14,68 13.33 12401
27.00 16, 70 164159 14.58 13.29 t2aCl
2R, Q0 16439 15. 98 lhak? 13.26 12.01
29.00 16,09 15,82 14438 13.23 12.01
Ty 1 N 1 1 1 - R 1566 - léwdB . 1319 - - - - 12401 -
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NFLTA FPNL = 10,0 FAN HARMONIC = 30,0
INLFT HARMONIL (A o Oy B & S, { = 1C., D = 204 E @« 30)
/0, HWITH TONE, O JET ATT, NO TURB, EPNL = 101,70, RUN 104 NI} JETI

. tcevn-nwendonos~sscsteFalleloaPBAusrna~ssnodscesc=acastsnac~wasa?
- FH C B .
- €EN C BA s
o ED C BA °
- ED C BA o
?5. ¢ ED € BA +
1 a ED € B A °
- M a - - ED C -8 A = '
[ ® E D c B A -
L . E D C A A .
T ?20. + F D C B A +
° E D [ B A o
A a £ D ¥ B A -
. S . E N G # 4
T . ED 9 A
E 15 ¢ F D C A
N " FD X
U . ED C
A ° E D C
T . £ 0 C
1 10. + ED c
0 s ED %
N " E D C
o E 1] C
a 13 0 C
B + € 1}
u E 0
" £ D
o E
. E
Na "cu-u‘n_-un’uoo.'-non“.u--‘n-nn’no-a'-n-o"oo.c‘-u-.“ua--‘----‘
N 10, 20, N,
FAN DUCT ATTENUATION
S FAM HARMONIC = AN, 0 DELTA EPNL = 10,0
A R C n F
INLET HARMONIC = o % 10 n 30
INLFT FAN FAMN FoN F AN F AN
FUND FUND, FiNDS FUND, FliND FUNDe
100 R EERK EREEEE EET RS BOER kA LER L L
2.00 LR L EE 2R LR L LETT T Shaks
1,00 LET Y rhEkE *Rgked LA LT LYY AlabS
ba D0 (2L L L drEdadE BEREEE S LA AL L 1 19,49
5.00 LEEE LS LRSS LE T2 3] LR 2] 1846
fe OO LT3 20 EEE L TR . WRESER 19,72 - 1735
7,00 EER T30 otk 3T 2L L) 18.3% 164738
R 00 L2 EE L2 ke ok RS TR S 17als 15452
9.00 (TTTT I Ty Y T ET 16,06 la.76
DL 00 khkkgad TR LEL LR 15.11 14,NA
11. N0 [TTI L L) LA A xkE laa 71 1.4l
12.00 LT LT PLITT 2] FET T Y 16435 1%.19
13.00 LET L L) EEbkkR AEENEE 14,01 12.80
1410 RRkxRk xR R [T 13.71 1745
1500 shhudg EOLY 21.8% 1343 12413
1. 00 REREX bbbl b 1861 13.17 11.83
17.00 R 25T 17421 12.93 11.56
© = 1RA 00 e - RERERR © 1RsA5 o 1ea il 12,70 RN R T R]
17.00 ' 19,18 17.5% 15. A 12.49 il1.07
.00 17.95 16,36 1615 12:30 10.H5
?le 0 17.56 16,15 1405 12427 104.R5
22,00 17419 159,95 13194 17.2% 10485
23.00 16. 8% 1576 13,04 12.20 10.%%
- Phae 30 = lha 50 ~  15e 58 - 1374 1207 - 10489
25:00 l6.18 15:40 13,64 12.1% 10485
26.00 15« RA 15023 1355 12011 10485
27.00 15459 15. 07 13,45 12.07 10,85
2Re NO 15« 31 14 92 13,36 12404 1085
29.00 15,04 14. 77 13.27 12,01 10.85
e = 3G BB - . 1A TO c lég b2 13«19 - -1le98 - - - 1085
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f

CELTA EFML = £.0 FAN HARMCMIC = C.0
INLET HARMOKIL (A = L, B » 5y (C = 1G,y, D = 20y £ = 30)
APPy; WITH TCNEs+ 3. JET ATTay NC TLRE, EPNL = LOL.b&, RUN 114 NC JETL

e tusenansstesns~anaetssen=sCostlasebBrsantasuamsanetonan=vnoet
. £ C B .
. [3 [ B .
. [ 3 C a .
. E [ i} .
% + E C Ba +
I - L [ Ba -
M . E C BaA .
L N E c Ba -
i3 . E C BA .
T 0. ¢ E c BA +
. ED C BaA .
[ . ED C A A -
i . (X4} [ B A -
T . ED C B A .
E 15. ¢ ED [ e ] +
3 o ED C 8 L] M
U . 3 c [ 8
a . E c B A
1 . E [ 8 A
I 1Ca ¢ E C F A
C . ED B ] A
N . ED [ P A
- E C [
. E C £
By + (3] c 2]
. 3 C
. ED C
. ED [
. E L C
Oa teuse~sssstasca sasstasss~snssPrecs~sssatassn~saastaine~aneet
C. 10, 20. 20.
FAN DLCT ATTEMUATICH
FAN FARPMEMIL = C.C DELYA EPMNL = 5.0
A B C C E
INLET +2RMCNIC = C S 10 20 3
IMFET FAN FAN FAM FAN FAM
FUNE & FUND, FUND, FLND, FLMG FUMC,
1.0C tedda rEEEEY danwny P15.K1 £,23
.00 ek LI L ET YY1 1%.56 18.C7
1,00 LR R RN ] [ R L2 ] IV VI 1F.33 14491
“.CC LAL AL S R kR 0. 8 15,10 14,75
£.40C rEEES LA LS 27597 i4. PR l4.e0
+.,00C L EYE Y ¥ LIE 22 ¥ 165.463 14,73 lagahats
T.0C LAL L LR IC.H3 1524 14.59 14.231
B.QC kRN 2%.20 16.69 Lbobd 1417
S.0C $rrena 25.77 16417 14.29 14.03
1€.CC LA LR L] 21,52 17.46 lu,lb 13.A89
11.0¢C LARLEE Z1.93 17.45 lasil 13.45
12.0C L AR E L 20.34 iTecl 14,04 12.81
3.0C 30400 15972 17.02 14.02 12,71
1¢.0¢C 2h. B9 19.38 16.8i1 132.58 13,73
15.0C 23.81 15.08 LE.bi 12.64 12,70
le.0C 0. TE 18,74 1&.42 13.50 13.¢¢
17.G0 15.58 C18.62 lb.22 i3.8e 13.62
, 18.00 | ) 13.12 16,00 12.83 12466
15.00 18.%52 17.82 15. 86 13.79 12.%5
ZC.u0 18.02 17.53 15.60 12.75 131,52
21.0C 17.57 17.452 15.08 13.75 1245
2i.0C 17.53 17.52 15.¢48 132,75 12.51
£7.0C 17T.88 17.51 i5.068 13.74 13.51
i%.00C © iTe.8? 17.51 15.68 - L3sT4 12,51
£%.0C 17.7¢ 17.50 15.568 13.74 13.51
2€.0C C1Te 13 17.49 - 15.68 374 12.51
i1.00 17.68 1t.49 15. 64 13.74 13.50
28.0C 17.63 17.48 15,48 13474 13.50
£5.0C 17.%6 17.48 15.68 13.73 13.%50
36:00 - Ta%4 . 1747 - 15468 13.73 1L3.50
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CELTA EFNL = £.0 FAN HARKMINIC = 5.0
INLET HARMCNIC (8 = Cp H o &, { = 1Cy O & 20y € = 30}
APP, WITH TONEy 3o JET ATT., NO TLRBy EFNL = LOl.606s RUN 114 NC JET]

20c %o0see=aetetssns—ooeEtonal-ccerbAcca~ccnetocas~scecPensa~coaant
. E C BA v
o E [ Pa .
B E c ega w
o E C HA o
£%a ¢ £ C BA L4
1 o E C aa .
] . € C BA ®
L . 3 C PaA @
E o E C BA .
T 0. ¢+ 13 C B A +
“ € C B A .
L] . E C e A "
¥ . E C B L a
T . E c 8 A a
F 15. + ED C B8 A 4
A . €D C 8 [ .
U . tD < 8 o,
a . ED C 8 L]
¥ . ED C 8 [
[ 10. ¢ ED C ] A
C . [ C B A
N N £ C R A
" E0 C E
» EC C B
54 ¢ ED [ L
. [ ] ce
. ED C
. ED C
. €D €
o #ccac avsstssca=vessteovev sscofovno—vecoP?oasne~voastacen®agannt
Ca 10. 20. 0.
FAN CLTY ATTERUATICM
FiN FHORMENIC = 5.6 DELTA EFML = 5.0 .
A & C C E
INLEYT FIRMENIC = c S 10 iy ElYy
IALET FAN FAN FAM . FAN Fhh
FUND » FUND. FUND . FUNC . FLAD . FUNC .
1.0 AR LR LERE S 1] LR L L) 12.22 11.1%
£00 [EEL 21 whankk [ERT Y 11.489 11.07
3,40 LR L] ERL R L L2 LR R RS 1198 10.87
4.GC SERED PEAEEE 2%.67 11.29 16.71
£.0C LA AR A RURTIE 19.73 "11.01 1C.57
L 0G ShkwhE SR 18.71 iC.Ré 10.32
1.00 LLEE L 30.90 17.76 1C.71 10.C8
B.0C LR LS . 2ReSH 1&. 68 1056 Sa.88
$.00C PHENER i 19 16.08 1Q.42 S.T1
1C.0C Bk 15.67 15.29 10429 G4
11.0C R HEAE 19.37 14093 1C. 138 5.53
12.00 LA LRSS 18.87 14.58 1C.07 S.52
12.040 28.22 13.38 l4aib %.97 9.50
14.0¢C 2%.22 17.90¢ 13.93 S.RA9 G .45
15,00 20.2¢ LT7.43 13.82 S.80 . 9,48
1¢.0C 19,14 leonT 13,32 .72 S.47
17.0C 149.25 16.51 13.03 G.6% Sa46
8,00 - 17,39 1406 12:7% - Ge57 L)
15.00 16, 5¢ 15461 12.48 Sek? 9,43
£0.0C 15,78 15.18 1222 Q.42 Sah2
£1.00 15.72 15.14 12.22 Get2 Goh2
224040 15.68 15.18 l2.22 Geh2 S.41
£7.00 15.¢% 15.11 l2.22 5,42 Sa4l
£4.00 15.60 15.17 12.22 S.42 G4l
£%.0¢C 15.5¢ 15.17 l2.22 Sekd Setl
26,00 15.52 15.17 l2+22 Gat2 9.40
2£7.00 15.4F 15.117 12-2¢ St 9.40
28,00 15.44 15.17 1222 Gek2 G40
25,00 1. 40 15,17 12.22 S.42 S.39
20.0¢ 154 3¢ 1517 12,22 Bad2 - 9,138
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CELTA EFNL = .0 FAN HARMCNIC = 10.Q
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Co 10, 20, 30
FAM CLCT ATTEMUATICA
e FEN FARMENIC = 30.0 DELTA EFAL = 10.0
A ;] c D £
INLETY FARMCKIC = 8] 5 10 20 Edd
INLE Y FAN FAN FARN FAN F én
FUND . FUND, FUND . FUND. FUunD . FUML .
1.0¢C . LEE 2T AkcEpg LR R RN 12.79 .55
200 [T Y Abank LT T £1.10 5.1%
1,0C EETE TS tREENd LRI ITT 5.84 §.7¢
4,00 Skn b CHERND EETETR 5,25 B.42
c,.ac SEERER e vakE LETR XY BTl 8,0%
e 6,00 - - shshaR ARERF EEE TR £.28 1.58
7.00 [RTTET wREERR LEEI T 7.88 7.1z
8.00 seeens therEn YRR T Tab1 6,70
500 LRI LR 1] [ T12 23 IR TERYY Tal7 &.32
10,08 LR LY LERTT T L EETEYY G.HS 5.57
11.0C dokuse LETT T LELEL 1] EaT3 £.BE&
17.CC YERR R LA R ] 2 LAY LA b.63 5.08G
12.00 4 [ ETTLY] XTI LT LR FITEY 6.52 5,72
— 14,00 [TIL I L] EXITE LY 165.46 Eok? Ba.t4
15.00 LEL AL 2 hhad i S 1B.%0 ba32 5456
1€.0C AL LET) ehRans 17.50 6.22 5,49
17.0C Sen kR BAEERN 16.59 Gel3 5442
SRR T - T, 'y MOV LYYy T SRk . 15,71 - - [ - 5.315 .
15.0¢C LA LR LS LA AL )] l14.886 5.55% 5428
20.0C Shekre b L1 14.C8 5«86 %a21
F1.00 AL LR L xR 14.05 S.86 5.21
£Z2.0C LA L L kXSS 14.03 .86 521
3.00 (TTTI T L) ETET2Y 14.00 S.86 5.21
bt £ 1 e T2 L L R~ = " T 13.57 - halBlh - - GBa4F1
£5.040 LALLE L) LR L L 13.95 E.Bb .21
2¢,00 LA L LE L] b St 1 13.%92 S. 86 521
c7.00 AL L L) LR RL LS 13.90 .86 5.21
.00 IEENSY aho%s 13.87 S. 86 Sc21
i5.0C LEL L L FeLRER 13.85% 586 5.21
N 1:x 10 B e S Lt - Bakssa . 13,82 - 5+86 - 5e2l -
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DFL

T/A0s WITH TONF 24,5 JFT ATT, NO FURB, EPNL = 102,56, RUN 124

30,

INLEY

TA FPHNL = S 0

FAN HARMONIC = 0.0
CINLET WARMONEIC (A o Qy B = Sy C = 10y D = 204 £ = 30}

taeusn=asssotanss~nesstaoFaBrceatrers=ssnetesss~ovastuoenn~nanas?

227

- e R e+ e
- E a -
" E BA .
- F BA -
+ F B +
o E & -
L) E B T s - _— s
" E BA -
~ £ BA .
* EC R .
° FC BRA -
° EC BaA -
e - - - E © RA. - - -
- EN € BRA .
+ FD L BAA +
- E L AA -
" E B .
s E C Ba -
. - 3 C BA .
+ ED L B A *
° 13 C A A °
- EQ C ' B
a ED C
° ED c
+ - €n- - C
- ED c
- ED C
" E£D C
n ED L
Pornon=ensctesve~vvanterea"venntesos caratasen~ensstaasa~aaeet
0 20n 30.
FAN DUCT ATTENUATION
FAN HARMONIE = De Q- - DELTA EPNL = - -§4,0
A ) C n 13
HARMONIC = n S 10 20 10
INLET FAN AN FAN FAN F AN
FUND , FUNT, F 1IN, FINDg FUND, FUND,
1.0¢ LEZ ] AR T LY EET Y 15,37 14,90
2.00 LT L] LA TN Y [ EI TR 14a 94 14,57
.00 . L LS 2L LEL 2 L4 LE2 2L l4.61 14.18
b0 [ZE Y LT LETL L2 FEIT T 1%a2h 13.43%
5,00 eshRRd BEENEE kR 13.93 11.55
&a 00 SR YL T 1T LELEE Y] Rk 13.59 13.23
Tal(} LI L RE LEE LR R W l 3?8 12,91
A.00 EhREER EE T TR 19,92 12074 12.61
q,Nn0 76. 02 ?3.718 18B. 2R 172. 502 12.32
10 No 1937 1As Th 1A.R2 12.31 12.04
11,00 18+ b2 1A. N2 16.70 17.21 11.97
12.00 1721 17.34% 15061 12.12 11.90
13,00 17.25 lta 69 15.0% 12.02 L1.82
14.00 Lbe 62 14. N9 14.51 11.9% 11.75
15.00 16. 03 18,561 14.10 Ils84 Lleh&
16. 0D 19,47 14.97 13,51 11.7% 1l.62
17.00 14, 93 1405 13.D5 11.46 11.55
1A. 00 14a 43 13. 94 12.60 11,58 1148
19. 0¢Q 13,95 13.50 12,18 11.52 1i.42
20,00 13. 49 13. 09 11.77 11,42 1.3
21. 00 13,39 12.99 11.75 11e41 11.3%
22.00 13.29 12. 94 1173 11.41 11.34
23.00 13.19 12. B8R 11.TQ 11.40 11.34
- 2Hs00 -~ 13010 - 12+ 83 - 1168 - 11439 — 11433
25.00 13.00 12,78 11. 66 11,39 11.33
26,00 12.91 12. 72 1lebd 11,38 11.32
27. 00 12. 81 12,67 11s62 11.%8 11431
28. 00 12,72 12+ 861 11.59 11,37 11.31
79,00 12.63 12.56 11.5%7 11.36 11.30
30 0B e g Bl SR Y5 33 w595 - 1iyg3b - 1tedd- - -



NELTA FPNL = 5« 0
INLET HARMORIE (& = Oy

FaM HARMOMIC = S50
B w5, [ = |0yD = 20, £ = 30}

T/0: WITH TONF.2.% JET ATT, NQ@ TURB, EPNL = 102.56,

RUN 124

+ OO OMOEE 6 % 0 8 0 A8 6 g8 N e 400

A0.

F AN
FUND»

13.37
12,492
12,50
12.12
11.76
- 11.38
11.02
10,67
10433
10.00
9.95
9,71
9,86
9.82
977
.73
.49
9 bole
.40
3,54
956
G456
9455
- B 55
94,55
.55
9o 54
954
G54

3I0e ¥s0s0=nasrtausa~cocFtlRes=csontoono~nescPoaco~snesPenac=esss?
- e e ————— e e e E {a - e e e e r— ot -t — et
" F €A
- F CRA
- FCR
2% + FECAH
1 . FrfAR
- N - LR - - -F LB - -
[X . E CBR
F n E CBH
T 20a * F LCRA
- E C RA
A - ED € RA
- T - - - - ED [T
T - ED C BA
F 15, + E C AA
N " ED C PRaA
) . €D C BA
L - ED BA
e B - ED € LT
I 0. ¢ £D c a5
n " FOD [
N a £ D C
° [
o EN}
~Be ¥ - ED
- ED
° E D
N £E0
P F D
Onh ®rasn—eana?pers—cacotoecn™sena¥onnoconstoone™~eevetoane=vsae
o} 10, 20n
FAN DULT ATTENUATION
- FAN HARKNEIE = 5.0 DELFA FPNL = - 5,0
A R C n
INL ET HARMANIC = 0 5 10 20
INLFT F AN FAN FAN FAMN
FLND, FLUND, FUNDa FLUIND, FHNN,
1.00 Kb oana PP taauns 16,48
2.00 X YT X ETET ERTY T 13,93
1.00 TILLL FhakbE vHEEE 13,42
4,00 TTITY: T ErTTT 12,95
5,00 21T LTI TITYrY" 17,514
A - - .. kkEkkk LR T 23S EET R E N - 12417
7.00 PP ' TILIL TIPS 11.895%
A0y EEREEE Rk X 23637 11.59%
.40 26.51 27.56 18.28 11a26
19.00 .18, 09 18,54 16,37 17.99
1104 18,16 1761 15,54 10,10
12.00 17,28 1676 14.87 1N. 562
13,00 16. 48 1% 97 14022 10. 44
14.00 15«08 15.24 13.62 10.26
1%.00 14e 54 14,55 13.06 10.09
16-00 1425 13.91 12.55 T 96
17,00 13,59 13:31 12. 08 Fa R6
R 18.00 . - - 12.97 125 7% Llob& - 9o 78
19. G0 12,38 12.22 1l.7? Fa. 59
20.00 1181 11 72 10. 84 Ty b
21.00 11,73 1164 1G.A1 9,60
22400 1l 6% 1157 1077 Qe &0
727,00 11. 56 1150 10 7% 9,59
s - 24m 00 c 1le%® - cllak2 -10e 70 -y 5
2%. 00 11.40 11 3% 1067 9.58
26. 00D 11433 1,28 10.63 e 58
27. 00 11.2% 1l.21 10. 60 957
20,00 1lo18 Ll 1 & 1056 9.57
29,00 11:11 11,07 10,53 956
——e e o 3By —— ~ile B4 11:. 60 1Ds 89 - - - -
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P T ——

i

20 =P CEZMm -

- m~

DELTA EPNL = 5.0 FAN HARMONIC = 10,0
INLET HARMONEIC (A = 0, A = 5, C = 10, O = 20, E = 230}
T/0, WITH TONF42.5 JET ATT, NO TURB, EPNL = 102,56, RUN 12A

30a +sess~ssvotasas—aECatanes~s

- - Er, [V

,.‘75. -

0.

25s

i
I
1

N
o
L]

15,

104

E D

PO Y I N L T T T S I B A S Y |
m
fe
[n]
- -]

0e 10. 20,

FAN DPUCT ATTENUATION

FAN HARMONIL = 10.0 DFELTA FPNL = 5«0

A H r D

INLET HARMINIC = 0 5 1 20
INLFT FAN FAN FAN F AN
FUNTY, FUNDS FAUND o FUNDa FUND.
1-00 (2211 1) EaXRNE ahkEEN 11.57
2,00 EEkEEE EEEEEN EREFEw 11a13
.00 HERREN LREITTY XhEEEH 10,74
4,00 LT 2 LT ET TS LI T 10,38
5,00 rREENL LR ELT Y R¥BEER 1N.06
e 6y OO - kR E LI L R T LT T EICT
7.00 REEEEh LT T T LA 9. 70
2,00 2%, 81 L LI L 19.17 9.55
.00 19.07 18.82 16.73 9. 47
10,00 16, 79 16, 2R 14,64 F. 26
11,00 15.68 15,25 13,72 .19
12. 00 t4.68 14.31 12.90 9.12
13.00 13, 77 13a 4% 12.16 F. 08
14,00 12,95 12. 86 11.50 8,99
15. 60 } 12.19 11. 94 1C0.8% 8.92
16400 11450 11,27 10.323 LT
17.00 10, R6 10« 65 9.%0 R, 80
- 1R, 00 - - H0e27 - 106,07 ENLE 8.73
19,00 9. 86 9% T4 9.37 2, 6T
20,00 9. 59 Ty 45 9.12 Aab?
21.00 Q.55 9e 42 G. 09 Bab61
72,00 s 51 9 39 9.07 A,61
23,00 94 &6 936 2.05 Be 61
Cem 24400 ---— - - 9442 - - Oy 33 - 9,03 - Aebl
25,00 9,738 9 30 9. 00 8+ A0
2600 ! 9. 3% 9,27 A, 98 Ae B0
27.00 9.29 % Z2h Bs 96 8+ 60
28,00 G4 24 9 21 84913 Be b0
79,00 9. 20 %18 .91 B=59
et |2 [ R L F L ENCREE 2 L 3 8,89 : B+ 59
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O E( B et mm | —— s o e e ——— et t

nen~"sas Fasan—sssntessn"anastasss"sssatannr"essotrvsrTenvne

“eneatssses"nssotrece"ne et

+ % 2 4 a

30.

F AN
FUND,.

G986
F.AR5
9. 74
F.62
9449
3T
9424
9.13
9.01
Be94
8,86
Ba79
A, T2
RehS
B458
8.52
BattS
4,312
833
Ba32
A.32
Be32
Be32
8.32
8,31
8e31
8431
8.31
-3

OO TS 45 8 b8 a4 g o

10.19



NELTA EPNL = 5. 0 FAN HARMONIC = 2040
INLET HARMONIC (& = O B = S5, C = 10y D » 200 € « 30
T/0, WITH TOME 2.5 JET ATV, WD TURR, EPNL = 102,56, RUN 124

40, ENaCaBrosatecno—nacatessn=sascPosco~voontovss=vscotbsscea~csest
- ——gE C A SV —— e e
eF [ - L]
oE C&P' Ld
£ CAB e
25, +F C B -
1 «E CB -
e B - - o B LR —_— e - - - g -
L «F LC B L
F «E C AA ]
T 20 +E £ BA +
aF ¢ R -
A «FD C BA -
- - ¥ - - oED £ RA -
T < EN C  Ra .
F 15 <€D C  BA *
N ~E D C BAa -
u ~F D ¢ BRa -
A + FI c RA °
[ 1 - n F D c BA . -
1 10, # F D c B A . &
a s EDN C AA .
N ® ED C /a4 °
s ED C A B
s ED c 8
- — 5 ¢ B B IR H
- E C
(-] E c
- ED C
® ED C
Do *onee~cssa¥eses—cosntacac~gecotesna voaetosse=ssdetavce~nsuaet
Oa 10 20. Ia
FAN DUCT ATTENUATION
—_— FAN HARMOMIL. = 20,0 DELTA EPNL = - 5.0 -
A R C D E
INLET HARMONIC a 4] 5 10 20 30
TMLFT FAN FAN FAN FAN F AN
FUND, FUND & FEMND o FUNDS FUND, FUND.
1.0 BEXAFQ EE2-3-3-3 2 LR ] 5. 86 Sedal
2.00 LA IR L] Qedhgag LELL 2N 527 & 5 91
34010 P " YT T 4e70 FAETA
4,00 YY) BRED NN aEharn ol 1,83
5.00 xR CYIYY T FETE 33 .69 3.35%
e & 00 - - FhORBE - FRERER 224R0 3,35 R L LA
Ts 10 2Thtaty hEkexn 15,85 3.0 2438
8., 00 17« N9 1669 12044 Za bt 1,90
9,40 14e 02 13,25 9. 75 2.1 1e41l
10. 00 11. 37 10.,%0 Ta93 1,95 e91
11.00 1014 9. 1A Tal? 1,840 . O.84
12,00 9,11 Re 43 LT ] lea65 0.77
13,00 A. 18 Ta 57 5.78 1.50 0,70
14,00 Te 31 ha TT 5.13 1.3 O ubtid
15.00 6a 51 bhae 03 4,51 1.21 N.58
16.00 5= T6 S5a 34 3. 9% 1.07 0.52
17.00 5. 07 4o T2 3. 40 Na93 Outs?
- == 1A 00 - s omm— - ha kY - 415 291 Q.79 N Y Y
19,00 3 96 I 62 2469 Ne 65 0,37
20.00 kT 3.11 2.03 0.52 0,32
21.00 1,15 3. 0& 1. 99 D51 De32
22,00 3,24 3,01 149% Deé? Qa31
23.00 3. 13 2. 97 1e92 Ne 4B 0a 30
- = 2 NG — - ——e 3502 .- 2e 92 s L. AA Oakty - ~ — - 0429
25. N0 2.91 2+ B7 185 Qe 45 0.28
Pée NO 20 B0 2,83 181 Qo bk 0,28
2T.00 2. 69 2.78 le77 Oa %2 0.27
2,00 2458 2eTh Le T4 Oa i Oa26
29.00 2e 47 2: 649 170 0. 39 0425
e 3 Y o — — B B - - - Bo b - - 1e67-- - 038 - - 0e28- .
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« - F { #a T - - .
L] E C B -
- E C L] i -
« F [} -
+ € C RA +
= E C A4 -
- F C RA - o = e e - ——— .
« FE C BA -
~ F C B .
+ E LB +
+ ED CRA .
« EN [ : | .
w---FB- - C B - - - -
~ ED C RA .
+ ED C BA +
° ED cCa -
- E D c .
. £ED cC 8 .
6 F O € 8 T .
* E D C Ba +
- £F D C A A -
- ER £ BA .
. ED C A S -
° ED C B
+ -E - - LI
+ ED c
- E c
. rn [
L] E c
tnaso"renetssss vaentarennanartenne—onsntranensncstuner st
[\ 10C. 20, ED M
FAN DUCT ATTENUATINN
- FAN HARMONIC = 30.0 DELTA EPNL = 5.0
A B C n €
INLET HARMONIC = n S 10 20 an
INt FT FAN FAN Faw F AN F AN
FUND, FUND . FUND, FUND, FLUND, FUND,
14000 PP EEERk S I TTY bebb 6.51
2.00 T EEREEE REkEE S Ha1A 5,23
1.00 kRS YT wEEe bR bald 5,95
4.00 LT EEkEEE 2T 5.91 5.68
5. NO LEEL TR (LT FEEELE Bah? 5eta?
&a OO0 BENEER kRN . lq-[§ LT s.lb
ToNO 19, 9% 21.20 16,20 S 373 LY ¥y
A.00 15. A7 15,43 10. 142 5,1% 4,04
9.N0 12+ 40 1162 A, 89 4495 3,39
10,00 - N T6 T 33 7. 19 4435 FP ]
11.00 .16 B, 79 7. 36 410 2o 60
12.00 Beb3 Be 29 6,98 3. 67 2847
13,00 Ralé Te 83 bah? 3. 36 Z2e 323
14.00 Ti 69 Ta 40 6.29 3.07 2.19
15.00 7«28 6. 79 5+99 2+ 80 206
16,00 be 91 b 62 5. 70 2455 1«92
1T.00 6e 56 be2? Setts 24312 1.A0
1R 00 Ge 24 Be F4 - 5470 2 09 1468
19,70 Su 94 5.63 he 91 189 155
20,00 5. 66 Se 34 4831 1a69 lak3
21.10 558 Ge29 421 lehf ladl
22. 010 5. 50 522% bl 1267 1ek0
2300 Sele? S« 1% “a0H le bt 1+3R
By Q0 - e By Hp e m e By ] - Fg BT - e LS o 13T
25,00 5. 25 5. 08 3.88 lets 1435
264+ 00 5.17 5. 03 3,78 laté | IR 1
27.00 5. 09 4. 94 367 .63 1633
2R.00 54 01 he 83 3.57 lab2 ls 31
2%. 00 4, BO 4. TO 3,45 labl 130
e DG e 459 iy 58 333 -la00 S B Y.L I

DFLTA EPNL

0.

De

5e O

FAN HARMONIC = 30,0
INLET HARMONTIC (A = 0y B = %5, € = |0, 0 = 20, € = 30}
T#0y WITH TONF,2,5 JET ATT, NO TURBy EPNL = 102.%6, AUN 12A

toeFe=eCaRtonsn~asrsctsvss=craotunsasanstenct=snnntesesn=encet
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DFL. YA EPNL =
INLET HARMONIC

‘0@0
{4 = 0Oy

B = 5y

FAN HARMONIC =

5¢ C = 10y D » 200 -
T/Dy WITH TONE 2.5 JET ATV, MO TURB, EPHL = 102,56 RUN 12A

D.U
£ = 30}

0. ‘oo-u'on-u¢ccuﬁ‘co'-‘a-na‘@anc*.oop“onn-’--ct‘-oca°-u..'oo-uE

— e e gy e

a

2525 +

1 .

Pl s

L .
E

T 20 *

°

A o

[ S

T o

E 154 +

N -

u .

ﬁ -]

c¥ - »

T 10, ¢

n .

N o

L]

Gy ¢ .

a
L

Dy *enanmoevarPssva~soressvn-snentanns=cencstoras~sssstoeva~sace

0.

e - FAN HARMONIGC = 0a D

A
INLET HARMONIC = 4]
INLFT FAN

FUND FUND ¢

1-00 Fickdkdr

2,00 kb

300 EEER R L ]

4.00 EEL L L T

5,00 HERERY

i sy (VD - EELE L L]

700 X T L]

B, 00 T T

9.00 LrI s R T

1. 00 LAY

11,00 (21311 ]

17.00 *RkRRk

13,00 LT

14«00 L ETT TS

15,00 (111313

1600 rEEEE

17.00 ek

cm- 1RG4 0D - 12T TT

19,00 Xkt ks

20.00 (21T

21.00 (L2217 34

22.00 LI T

"23.00 PIPPPIN

R el = 10 1 R 1 T .11 1 IS

25,00 ETTE Y

26,00 L1121 Y]

21.00 *RUERR

2800 LT LT T

29.00 LI LT

B E A R s L L

10

20n

FAN DUCT ATTENUATION

BELTA FPANL = 10.0

A
5

FAN
F UMD,

FE G xR
LE 22 22 ]
LE LT )
L LE XL
EET L T
LR L L L
REGEFE
LR L LT ]
EhEkbk
L L1 LR
LA SE R 1]
LR LE R T ]
XL LN L]
Wk Rk
L2 R D
ExkekE
LA LA 3]
SEREEX
kb &k
LR L LS N
akkk)
L2 2 1]} ]
k¥R uy

P Y S

LY
EY LT TS
EENENE
LT
AEvERR

ET T
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kkkxkk
LE AL 2]
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A kkik
L E Ll
ik kkE
*mhkkk
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L L E 2]
LR R R T ]
ke kwd
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Bl kb
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L 22t )]
L1 12 X
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- BMERRR
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F AN
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ST21T]

T T T
FE2 L Y
[TT T 1Y
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EETEY T
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NELTA EPNL =

T/0,

30.

254

.——— “ .

-

20.

i
!
i

ZArm AT 2 -

15,

10.

FUND

tanne~ssvatenne~assatasne~erentosseTaccatevenrennstanoss—svnanf

+3 % 22 48 03

4

#3733 6 ® 438 % 8 poa

2

Fenseresacteese-vasntyan

Os

- FAN HARMAON

HARMAON [{ =

INLFTY

1!!00
200
.00
4,00
500
T30
1.N0
Aa010)
G 00
10400
i1.00
12.00
13.00
14,00
15,00
16.00
17.00
18,00
19,00
20,00
21.00
22,00
23,00

ZUNY.Y, J—

25,00
2600
27.00
2800
29.00

305 00— -

10.0

WITH TONE+2.% JET ATT,

FAN HARMONIC =
INLET HARMONIC (& » 0y B & S5 L = 10y D = 20y € = 30)

1IG = 5« 0

A
s}

F AN
FUND.

EERRER
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EXREEN
FEEEEE
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EETE L)
FET T T
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kR ER
1221

e WEERER
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. EEERER
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5

FAN
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EakEn N
ik
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akkuk
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LI IT T
* ko
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I
LTITYY;
LEET 22
LITY TS
FPeTTT
aknky
LE 2 XL 3
kAR g
RNy
TITIT
[TIITY
EEEEE
Y P
LCTTITY
FTTTT T
P YY)
xhmn
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R L = ]

20,

FAN DT ATTENUATION

NELTA EPNL =

C
10

FAN
FUND,
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raRERE
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*hEkbk
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T
'YIIIT;
T I IY ]
TIIIL
I
SEREE K
Bk n
T
PTSTIT)
T ]
ahkkn
Y TIT)
Rk
[(TTTTIY ]
T
2Ty
d e ok ik
EEEERE
Ehahan
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EREERE
EREREk
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Py

- REkkEE . .
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